
 

 

Service Line: Rapid Response Service 

Version: 1.0 

Publication Date: September 07, 2017 

Report Length: 13 Pages 
 

CADTH RAPID RESPONSE REPORT: SUMMARY OF ABSTRACTS 

The Use of Drains in 
Orthopedic Surgery: Clinical 
Effectiveness and Guidelines 



 

 
SUMMARY OF ABSTRACTS The Use of Drains in Orthopedic Surgery 2 

  

Authors: Charlotte Wells, Kelsey Seal, Robin Featherstone 

Cite As: The use of drains in orthopedic surgery: clinical effectiveness and guidelines. Ottawa: CADTH; 2017 Sep. (CADTH rapid response report: summary of 

abstracts). 

Acknowledgments:  

Disclaimer: The information in this document is intended to help Canadian health care decision-makers, health care professionals, health systems leaders, 

and policy-makers make well-informed decisions and thereby improve the quality of health care services. While patients and others may access this document, 

the document is made available for informational purposes only and no representations or warranties are made with respect to its fitness for any particular 

purpose. The information in this document should not be used as a substitute for professional medical advice or as a substitute for the application of clinical 

judgment in respect of the care of a particular patient or other professional judgment in any decision-making process. The Canadian Agency for Drugs and 

Technologies in Health (CADTH) does not endorse any information, drugs, therapies, treatments, products, processes, or services. 

While care has been taken to ensure that the information prepared by CADTH in this document is accurate, complete, and up-to-date as at the applicable date 

the material was first published by CADTH, CADTH does not make any guarantees to that effect. CADTH does not guarantee and is not responsible for the 

quality, currency, propriety, accuracy, or reasonableness of any statements, information, or conclusions contained in any third-party materials used in preparing 

this document. The views and opinions of third parties published in this document do not necessarily state or reflect those of CADTH. 

CADTH is not responsible for any errors, omissions, injury, loss, or damage arising from or relating to the use (or misuse) of any information, statements, or 

conclusions contained in or implied by the contents of this document or any of the source materials. 

This document may contain links to third-party websites. CADTH does not have control over the content of such sites. Use of third-party sites is governed by 

the third-party website owners’ own terms and conditions set out for such sites. CADTH does not make any guarantee with respect to any information 

contained on such third-party sites and CADTH is not responsible for any injury, loss, or damage suffered as a result of using such third-party sites. CADTH 

has no responsibility for the collection, use, and disclosure of personal information by third-party sites. 

Subject to the aforementioned limitations, the views expressed herein are those of CADTH and do not necessarily represent the views of Canada’s federal, 

provincial, or territorial governments or any third party supplier of information. 

This document is prepared and intended for use in the context of the Canadian health care system. The use of this document outside of Canada is done so at 

the user’s own risk. 

This disclaimer and any questions or matters of any nature arising from or relating to the content or use (or misuse) of this document will be governed by and 

interpreted in accordance with the laws of the Province of Ontario and the laws of Canada applicable therein, and all proceedings shall be subject to the 

exclusive jurisdiction of the courts of the Province of Ontario, Canada. 

The copyright and other intellectual property rights in this document are owned by CADTH and its licensors. These rights are protected by the Canadian 

Copyright Act and other national and international laws and agreements. Users are permitted to make copies of this document for non-commercial purposes 

only, provided it is not modified when reproduced and appropriate credit is given to CADTH and its licensors. 

About CADTH: CADTH is an independent, not-for-profit organization responsible for providing Canada’s health care decision-makers with objective evidence 

to help make informed decisions about the optimal use of drugs, medical devices, diagnostics, and procedures in our health care system. 

Funding: CADTH receives funding from Canada’s federal, provincial, and territorial governments, with the exception of Quebec. 



 

 
SUMMARY OF ABSTRACTS The Use of Drains in Orthopedic Surgery 3 

 

 

 

 

Research Questions 

1. What is the clinical effectiveness of the use of drains in orthopedic surgical patients 
undergoing knee or hip arthroplasty? 

2. What are the evidence-based guidelines regarding the use of drains in knee or hip 
arthroplasty? 

Key Findings 

Eleven systematic reviews (all with meta-analyses), and eleven randomized controlled 

trials, were identified regarding the use of drains in orthopedic surgery. Additionally, one 

evidence-based guideline was identified. 

Methods 

A limited literature search was conducted on key resources including PubMed, The 

Cochrane Library, University of York Centre for Reviews and Dissemination (CRD) 

databases, Canadian and major international health technology agencies, as well as a 

focused Internet search. Methodological filters were applied to limit retrieval to health 

technology assessments, systematic reviews, meta-analyses, randomized controlled trials, 

non-randomized studies, and guidelines. Where possible, retrieval was limited to the human 

population. The search was also limited to English language documents published between 

January 1, 2012 and August 25, 2017. Internet links were provided where available.  

Selection Criteria 

One reviewer screened citations and selected studies based on the inclusion criteria 

presented in Table 1. 

Table 1:  Selection Criteria 

Population Orthopedic surgical patients undergoing knee or hip arthroplasty 

Intervention Use of drains 

Comparator Q1: No use of drains 
Q2: No comparator 

Outcomes Q1: Clinical effectiveness (benefit or harm), safety, risk of surgical site infection,  
Q2: Guidelines 

Study Designs Health technology assessments, systematic reviews, meta-analyses, randomized controlled trials, non-
randomized studies, evidence-based guidelines 
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Results 

Rapid Response reports are organized so that the higher quality evidence is presented first. 

Therefore, health technology assessment reports, systematic reviews, and meta-analyses 

are presented first. These are followed by randomized controlled trials, non-randomized 

studies, and evidence-based guidelines.  

Eleven systematic reviews (all with meta-analyses), and eleven randomized controlled trials 

were identified regarding the use of drains in orthopedic surgery. Additionally, one 

evidence-based guideline was identified. No relevant health technology assessments were 

identified. Due to the large volume of relevant literature identified, non-randomized studies 

were moved to the appendix and were not summarized in this report. 

Additional references of potential interest are provided in the appendix. 

Overall Summary of Findings 

Eleven systematic reviews (all with meta-analyses),
1-11

 and eleven randomized controlled 

trials
12-22

 were identified regarding the use of drains during orthopedic surgery. Seven 

studies examined total hip arthroplasty,
8,11,13,15,20-22

 nine studies examined total knee 

arthroplasty,
2-5,12,14,16,18-19

 and three studies examined total joint arthroplasty.
1,6,9

 The most 

commonly used drainage methods were closed suction drainage
3,7,11,13,15-16,21

 and 

autologous blood transfusion drainage.
2,20

 Detailed study characteristics are provided in 

Table 2. 

Of the identified 22 studies, two systematic reviews reported a clear benefit to using 

drainage methods during surgery.
1,9 

 

Additionally, one evidence-based guideline from the American Academy of Orthopaedic 

Surgeons was identified.
23 

This guideline recommends to not use a drain during total knee 

arthroplasty.
 23 

Table 2:  Summary of Included Studies on the Use of Drains for Orthopedic Surgery 
 

First Author, Year Study 
Characteristics 

Population, 
Intervention(s) 

Outcome(s) Conclusion(s) 

Systematic Reviews and Meta-Analyses 

Kong, 2017
1 

 SR & MA 

Number of included 

studies = NR 

 N = NR 

 Primary TJA patients 

 Drain usage 

 Periprosthetic joint 

infection  

 Drain usage 

associated with less 

infection (OR = 0.36) 

Hong, 2016
2 

 SR & MA 

 15 RCTs included 

 MA; N = 1721 

 TKA 

 ABT drains vs. no 

drains 

 Homologous blood 

transfusion rate 

 Wound infections 

 Post-operative 

hemoglobin  

 Length of hospital 

stay 

 ABT drainage and no 

drainage have similar 

clinical efficacy and 

safety on all 

outcomes 
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Table 2:  Summary of Included Studies on the Use of Drains for Orthopedic Surgery 
 

First Author, Year Study 
Characteristics 

Population, 
Intervention(s) 

Outcome(s) Conclusion(s) 

Si, 2016
3 

 SR & MA 

 12 RCTs included 

 MA; N = 889 TKAs 

 TKA 

 CSD vs. no drainage 

 Infection rate 

 Blood loss 

 Hematoma formation 

 DVT 

 ROM 

 VAS score 

 No significant 

differences in any 

outcome between no 

drainage and closed 

drainage 

Li, 2015
4 

 SR & MA 

 3 RCTs included 

 MA; N = 125  

 

 Bilateral TKA  

 Drainage vs. no 

drainage 

 Erythema and 

ecchymosis 

 Wound healing 

 Wound infection 

 Swelling 

 DVT 

 

 No difference in any 

outcomes between 

interventions except 

erythema and 

ecchymosis 

Quinn, 2015
5 

 SR & MA 

 6 RCTs included 

 N = NR 

 TKA 

 Drainage vs. no 

drainage 

 Knee flexion 

 Swelling 

 Hospital stay 

 Hemoglobin levels 

 There is no 

significant difference 

in any outcome 

between drainage 

and no drainage 

Zhu, 2015
6 

 SR & MA 

 14 studies included 

 N = NR 

 TJA 

 Wound drains 

 Periprosthetic joint 

infection 

 Presence of a wound 

drain was 

significantly 

associated with joint 

infection 

Chen, 2014
7 

 SR & MA 

 16 studies include 

 N = 1663 

 Hip arthroplasty 

 CSD systems vs. no 

drainage 

 Blood transfusion 

rate 

 Wound hematoma 

 DVT 

 Dehiscence 

 Wound infection 

 ROM 

 No significant 

differences in any 

outcomes except 

post-operative blood 

transfusion rates 

Kelly, 2014
8 

 SR & MA 

 16 studies included 

 N = 2705 

 THA 

 CSD vs. no drainage 

 Blood loss 

 Blood transfusion 

requirements 

 Infection 

 Hematoma formation 

 No significant 

differences found in 

any outcome except 

blood loss and 

transfusion 

requirements 

between groups  
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Table 2:  Summary of Included Studies on the Use of Drains for Orthopedic Surgery 
 

First Author, Year Study 
Characteristics 

Population, 
Intervention(s) 

Outcome(s) Conclusion(s) 

Haien, 2013
9 

 SR & MA 

 6 trials included 

 N = NR 

 TJA 

 Post-operative auto 

transfusion drains vs. 

control 

 Allogenic blood 

transfusions 

 PAT drains reduced 

demand for blood 

transfusions, number 

of patients requiring 

transfusions, and 

costs of 

hospitalization 

Kosins, 2013
10 

 SR & MA 

 52 RCTs included 

 N = 6930 (all surgical 

procedures) 

 Hip and knee 

arthroplasty 

 Drains vs. no drains 

 Hematoma  

 Wound healing 

issues  

 Seroma 

 Abscess 

 Infection 

 No advantage of 

drains in knee or hip 

arthroplasty 

Zhou, 2013
11 

 SR & MA 

 20 RCTs included 

 N = 3186  

 THA 

 CSD 

 Wound healing 

 Blood loss 

 

 CSD reduces the 

need for dressing 

reinforcement 

 Drainage increased 

rate of blood 

transfusion 

 No significant 

differences in any 

other outcome 

measures 

Randomized Controlled Trials 

Abolghasemian, 2016
12 

 RCT 

 N = 83 

 TKA 

 Intra-articular drain 

vs. no drain 

 

 Blood loss 

 Fever 

 Wound 

complications 

 No significant 

difference in wound 

complications 24 

months after surgery 

 Need for blood 

transfusion less in 

no drain group 

Fichman, 2016
13 

 RCT 

 N = 88 

 THA 

 CSD vs. no drains 

 Hemoglobin loss 

 Number of 

transfusions 

 Functional outcomes 

 Length of hospital 

stay 

 Pain 

 Significantly more 

patients in drain 

group required blood 

transfusions and had 

longer hospital stays 

 No difference in 

other outcomes 
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Table 2:  Summary of Included Studies on the Use of Drains for Orthopedic Surgery 
 

First Author, Year Study 
Characteristics 

Population, 
Intervention(s) 

Outcome(s) Conclusion(s) 

between the two 

groups 

Jhurani, 2016
14 

 RCT 

 N = 230 

 TKA 

 Drains vs. no drains 

 Hemoglobin level 

 Blood loss 

 Transfusion rate 

 No differences in 

any measured 

outcomes between 

groups 

 No difference in 

mortality rates, 

complications and 

readmissions 

Suarez, 2016
15 

 RCT 

 N = NR 

 Anterior THA 

patients using 

aspirin, and 

tranexamic acid to 

control surgical 

bleeding and 

thrombosis 

 CSD vs. no drains 

 Hematoma 

formation 

 Wound 

complications 

 Hemoglobin and 

hemocrit levels and 

loss 

 Blood loss 

 Length of hospital 

stay 

 There is no 

difference between 

groups in transfusion 

rate, hemoglobin 

levels, blood loss, or 

length of hospital 

stay 

Wang, 2016
16 

 RCT 

 N = 80 

 TKA 

 CSD vs. no drains 

 Blood loss 

 Inflammation 

 Transfusion 

requirements 

 Hemoglobin levels 

 ROM 

 Length of hospital 

stay 

 Ecchymosis  

 No drains group has 

lower pain scores, 

wound skin 

temperature and 

better ROM, shorter 

length of stay in the 

hospital 

 Hidden blood loss 

was less in the CSD 

group 

 No differences in 

most outcomes 

measured 

Zhang, 2015
17 

 RCT 

 N = 96 

 Unicompartmental 

knee arthroplasty 

patients with 

effective blood loss 

management 

 Drains vs. no drains 

 Blood loss 

 Wound infection 

 DVT 

 ROM 

 VAS 

 Drainage does not 

improve results of 

knee arthroplasty 

 Differences were 

insignificant between 

all groups in all 



 

 
SUMMARY OF ABSTRACTS The Use of Drains in Orthopedic Surgery 8 

Table 2:  Summary of Included Studies on the Use of Drains for Orthopedic Surgery 
 

First Author, Year Study 
Characteristics 

Population, 
Intervention(s) 

Outcome(s) Conclusion(s) 

outcomes 

Horstmann, 2014
18 

 RCT 

 N = 115 

 TKA 

 Autotransfusion 

drain vs. no drain 

 Hemoglobin level 

 Pain 

 ROM 

 Adverse events 

 No differences 

between groups in 

any outcomes 

except blood 

hemoglobin level 

and blood loss, in 

which the drain 

group had higher 

levels 

Fan, 2013
19 

 RCT 

 N = 40 

 TKA 

 Suction drains vs. no 

drains 

 Complications 

 Swelling 

 Ecchymosis 

 Pain 

 Drains did not lower 

pain, swelling or 

ecchymosis or lower 

the risk of 

complications 

Horstmann, 2012
20 

 RCT 

 N = 100 

 THA 

 ABT vs. no drainage 

 Hemoglobin level 

 Blood loss 

 Blood transfusion 

rate 

 The was no 

difference between 

groups on any 

outcome 

Kleinert, 2012
21 

 RCT 

 N = 120 

 THA 

 CSD, no drain, or re-

transfusion drains 

 

 Blood loss 

 VAS 

 Swelling 

 Hematoma 

formation 

 Length of hospital 

stay 

 No drain group has 

more thigh swelling, 

and slightly more 

pain, but there was 

no effect on 

outcomes at 3 

months 

 No drain groups had 

simplified wound 

care and a shorter 

hospital stay 

von Roth, 2012
22 

 RCT 

 N = 80 

 THA 

 Drainage vs. no 

drainage 

 Blood loss 

 Pain 

 Operative time 

 Hematomas 

 Blood loss was no 

different between 

groups 

 Drainage caused 

more pain and 

increased the length 

of the operation, and 
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Table 2:  Summary of Included Studies on the Use of Drains for Orthopedic Surgery 
 

First Author, Year Study 
Characteristics 

Population, 
Intervention(s) 

Outcome(s) Conclusion(s) 

patients had smaller 

hematomas than the 

no drain group 

ABT = autologous blood transfusion; CSD = closed suction drainage; DVT = deep vein thrombosis; MA = meta-analysis; NR = not reported; OR = odds ratio; RCT = 

randomized controlled trials; ROM = range of motion; SR = systematic review; THA = total hip arthroplasty; TJA = total joint arthroplasty; TKA = total knee arthroplasty; 

VAS = visual analogue score 
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