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Abstract

Total knee arthroplasty (TKA) has been the gold standard treatment for end stage arthritis of knee. The
advancements in techniques have allowed successful outcomes. The use of closed negative suction drain in
TKA has been controversial. Entrapment of a drain following TKA with a broken drain has been reported
rarely though it has important implications.

An obese 65-year-old female presented with painful bilateral knees. A clinic-radiological assessment
confirmed an advanced grade osteoarthritis (OA). A single stage bilateral TKA was done. The use of closed
negative suction drain for both knees was done as a routine protocol. The left knee drain got entrapped and
an inadvertent pull due to abnormal positioning in flexed knee impinged and broke the drain. The right knee
removal of drain on the second post-operative day was uneventful. A radiological assessment confirmed the
position of the broken drain in left knee. A mini arthrotomy ensued with removal of the drain piece.
Subsequent post-operative period was uneventful. The knee function recovered with painless full range of
motion. There was no evidence of infection or implant loosening noted at a two-year follow-up.

The generative text model ChatGPT (OpenAl, USA) was used to identify the implication with the use of
drains in TKA. The use of drains remains controversial with no clear consensus on its regular use. The
breakage of drain poses an immediate concern with need for wound revision and removal of foreign body.
The long-term observation for any knee infection, stiffness or poor knee function needs monitoring. The
early identification can prevent late symptomatology.

The closed negative suction drain in our practice has become selective and presently has an infrequent use
in TKA. An entrapment of a closed negative suction drain merits urgent measures. The remedial measures
may ensure to preserve the knee joint function and maintain the ability to do activities of daily living.

Categories: Family/General Practice, Orthopedics
Keywords: chat gpt, complication, entrapment, closed drain, suction drain, knee, total knee replacement,
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Introduction

Total knee arthroplasty (TKA) usually has successful outcomes in the end stage arthritis of the knee. The
techniques have evolved to avoid complications and allow a near normal full recovery. The use of drains in
TKA has been a topic of controversy without any consensus on its regular use [1,2].

The use of drains in TKA has certain increased risks. There are reports of increased risk for retrograde
infection, more blood loss, delayed rehabilitation, and rarely drain breakage [3,4]. The post-operative
occurrence of drain breakage in TKA may require wound revision and drain removal [5].

We present a report of a closed negative suction drain inadvertent forceful pull-off presenting with an
entrapped broken drain piece. An immediate and early radiological identification allowed management by
remedial measures such as a mini arthrotomy, exploration, and wound revision for the complete extraction
of broken drain pieces. We used the artificial intelligence (AI) based generative text model ChatGPT
(OpenAl, USA) to assess the implications of drain usage by posing multiple questions related to its safety,
incidence, complications, etc. and noted the ChatGPT responses.

Case Presentation

An obese 65-year-old female with a body mass index of 30 presented with persistent pain in both her knees
since almost two years. There has been a marked inability to do activities of daily living without pain and
support since around three months. Examination revealed painful flexion of both the knees. Gait was
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antalgic and there was markedly painful and restricted range of movements for bilateral knees. The markers
for inflammation or infection including C-reactive protein, total white cell count, erythrocyte sedimentation
rate were within normal ranges. Radiograph of both knees presented advanced osteoarthritic degeneration of
bilateral knees. It was graded as Kellgren-Lawrence classification grade IV osteoarthritis (OA).

Surgical management was done by single stage bilateral TKA. A closed negative suction drain (Romo-vac
suction drain, No16; Romsons, India) was used in both the knees post-operatively. The drain was placed in
the lateral gutter with a superolateral exit from the midline incision. The marker on the drain was ensured to
be kept outside the skin margin. After completing the fascial closure with knee in flexion, the drain
movement was checked for with knee in extension and observed to have a free smooth glide. The routine
preventive measures were taken to ensure that the drain was free from any impingement under direct
visualization before the complete wound closure. The drain was secured to the skin with a suture thereafter
and a sterile dressing with compression bandaging was done. On the first post-operative day, the
compression bandage was loosened out and the sterile dressing was changed. On the second post-operative
day, the left knee closed suction drain got an inadvertent removal due to an abnormal forceful lateral
positioning in bed resulting in pull out of the drain. A far lateral posture was given to patient with knee
going into flexion for a routine dress change with indwelling drain left tied to the bed railing causing an
inadvertent force and drain pull-out. An episode of acute severe knee discomfort was felt with subsequent
painful straightening of the left lower limb. On examination of the pulled-out drain, there seemed a piece of
drain which had broken off when observed for the drain in entirety. The initial soakage from the drain entry
point was managed with sterile redressing and compression bandaging. The right knee negative suction
drain was easily removed with a routine protocol by cutting the skin tagged suture and gently sliding out the
drain. A radiological examination to identify a foreign body in the left knee was done immediately. The
broken drain piece with a marker line was identified along the anterolateral aspect of the left knee
radiograph in anteroposterior view (Figure 1) and a lateral view (Figure 2).

FIGURE 1: Post-operative radiograph of bilateral knees (anteroposterior
view)

Post-operative radiograph of bilateral knees in anteroposterior view with a broken drain in left knee marked with
white arrows.
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FIGURE 3: Per-operative image of the broken piece
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FIGURE 4: A drainpipe of full length

Adrainpipe of full length showing the drain marker marked with a single black empty arrow along with suction
holes in entirety marked with multiple black arrows.

The surgical exploration was done by reopening the superior wound and the drain piece was removed. The
wound underwent a thorough pulse lavage and meticulous reclosure was done without any further drain use.
The range of movements and patellar tracking was checked intraoperatively for any persisting impingement.
Postoperatively, the patient was pain free. Full weight bearing was allowed in the immediate post-operative
period. The immediate wound management showed no signs of induration. The suture clip removal was
done at fifteen days for both the knees. At two-year follow-up, there was pain-free full weight bearing
ambulation with comfortable active straight leg raising without any extensor lag and knee flexion up to 120
degrees. An informed consent was obtained from the patient for the use of data for publication.

Discussion

Drainage has been used in TKA to reduce the risk of hemarthrosis and wound complications [5]. The use of drains
has been a subject of debate amongst the orthopedic community, and the evidence supporting their use is mixed
[1,4]. Some studies have found that the use of drains in TKA was associated with a lower risk of hemarthrosis and
wound complications, while others have found no significant difference between patients with and without drain
[6,7]. However, the studies that have found no significant difference in outcomes have been underpowered (Figure

5).

The American Association of Hip and Knee surgeon’s (AAHKS) has guidelines and recommendations on the use of
drain in TKA (Figure 6). These recommendations are based on a review of available literature and expert
consensus. AAHKS recommends that the surgeon should use drains particularly in high-risk patients especially
patients with bleeding disorders, severe obesity, and those on anticoagulant medications. The use of drain was
considered unnecessary as a routine by AAHKS as it may increase the risk of infection [8]. It was worth noting that
these are recommendations from AAHKS however, the decision to use drain in TKA has been typically made on
case-by-case basis and depends on surgeon’s preference and experience.

The incidence of drain breakage during TKA has not been well documented in the literature [2]. Some studies have
reported a low incidence of drain breakage, while others have not reported the incidence of drain breakage at all. A
study of 753 patients who underwent TKA reported that four patients (0.53%) had a drain breakage. Another
study on 889 TKA reported a broken drain in two patients (0.2%) (Figure 7). A report of drain breakage in a
robotic assisted TKA has been presented too [3]. It indicated that recent updating in technology may still
present with complications that may need careful monitoring. It was worth noting that the incidence of drain
breakage may depend on the type of drain used and the surgical technique. The incidence of drain breakage might
be higher if the drain was not properly secured. The drain can be secured in TKA with suture, staple, drain holder,
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adhesive strip, and tissue adhesive with emphasis on reducing the infection (Figure 8). The drain requires
monitoring and timely removal to minimize the complications [2] (Figure 9).

The inadvertent pull-off requires a high index of suspicion to identify any broken drain. The radiographs may
reveal a radiopaque marker line inbuilt with silicon drain tubes. The ultrasonological examination may
identify any drain debris and the sliding sign on ultrasound may help to reduce the time to identify and
remove the entrapped drain [9]. The various causes for a tethered drain include improper suture fixation
during wound closure, local compression during knee movements, soft tissue incarcerations, and

inadvertent pull off [5,10].

It was important to note that although drain breakage has been a rare event, it can lead to complications if not
addressed properly. It was important to take immediate action to prevent potential complications. The surgeon
may need to reposition the drain or perform a wound revision. A prompt removal of drain is preferred based on the
specific case and the patient overall health status (Figure 10). There are several long-term complications that may
occur following a broken drain in a patient of TKA. These include infections, wound healing problems, stiffness,
persistent fluid accumulation, deep vein thrombosis, and nerve injury due to surgical procedure. The need for a
second surgery, legal implications, and an undesired stress to surgeon and patient alike warrant
considerations with a drain breakage [5].

Conclusions

The suction drain in our practice has been used selectively. They presently have infrequent use in high-risk
TKA cases only. An entrapment of a closed negative suction drain merits early identification and urgent
remedial measures. The long-term monitoring for any wound-related complications should ensure to
preserve the knee joint function.
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Drainage is used in knee arthroplasty to reduce the risk of hemarthrosis (blood
accumulation in the joint) and wound complications. The use of drains in knee arthroplasty
is a subject of debate ameng orthopedic surgeons, and the evidence supporting their use is

mixed.

Some studies have found that the use of drains in knee arthroplasty is associated with a
lower risk of hemarthrosis and wound complications, while others have found no significant
difference between patients with and without drains. However, it is important to note that
many studies that have found no significant difference in outcomes between patients with
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FIGURE 5: Screenshot of OpenAl ChatGPT response to “Are drains
useful in knee arthroplasty surgery?”
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The American Association of Hip and Knee Surgeons (AAHKS) has published several
guidelines and recommendations on the use of drains in total knee arthroplasty. These

recommendations are based on a review of the available literature and expert consensus.

AAHKS recommends the use of drains in total knee arthroplasty in patients who have a high
risk of bleeding such as those with hemostatic disorders, severe obesity, or are taking
anticoagulants. In these cases, a drain may help to prevent hemarthrosis and wound

complications.
However, in patients without such risk factors,
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FIGURE 6: Screenshot of OpenAl ChatGPT response to “Are there any
recommendations by American association society of knee surgeons?”
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fgiieichat The incidence of drain breakage during knee arthroplasty is not well documented in the
literature. Some studies have reported a low incidence of drain breakage, while others have
B complications Of Drain £ & not reported on the incidence of drain breakage at all

A study of 753 patients who underwent knee arthroplasty reported that 4 patients (0.53%)
had a drain breakage. Another study of 889 patients who underwent knee arthroplasty
reparted that 2 patients (0.2%) had a broken drain.

It's worth noting that the incidence of drain breakage may depend on the type of drain used
and the surgical technique. The incidence of drain breakage may be higher with the use of

certain types of drains or if the drain is not properly secured

It's also important to note that although drain breakage is a rare event, it can lead to

e complications if not addressed
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FIGURE 7: Screenshot of OpenAl ChatGPT response to “The incidence
of drain breakage during knee arthroplasty?”

how to secure a drain in knee arthroplasty

Securing a drain in knee arthroplasty is important to prevent breakage and ensure proper
drainage. The technique for securing a drain will vary depending on the type of drain used

and the surgical technique.

Some common methods for securing a drain in knee arthroplasty include:

Suture: The drain is sutured to the skin or fascia using a non-absorbable suture. This is a
common method for securing a drain in knee arthroplasty, but it may increase the risk of

infection.

Tissue adhesive: The drain is secured to the skin or fascia using a tissue adhesive, such as
cyanoac
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FIGURE 8: Screenshot of OpenAl ChatGPT response to “How to secure
a drain in knee arthroplasty?”
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Patients should be closely monitored by their surgeon and given appropriate care and
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| am a language model Al and | have not capability to read or have personal opinion.
However, "Drain Technique in Elective Total Joint Arthroplasty” by Sami Jaafar is a scholarly
article that provides an overview of the use of drains in total joint arthroplasty, including the
indications, techniques, and management of complications. The article is a useful resource
for surgeons and healthcare professionals who are interested in learning more about the use
of drains in total joint arthroplasty. It can provide insights and useful information on the

o topic.
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FIGURE 9: Screenshot of OpenAl ChatGPT response to “Drain
technique in elective total joint arthroplasty by Sami Jaafar - is it an
interesting read?”
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If a drain becomes broken in a patient who has undergone total knee arthroplasty, it is
important to take immediate action to prevent any potential complications. The first step
would be to remove the broken drain and cover the wound with a sterile dressing. The

patient should be closely monitored for signs of infection, bleeding, or other complications.

Itis important to keep the area clean and dry and to report any signs of infection to the
surgeon as soon as possible. If the patient develops a fever or redness, swelling or purulent
discharge around the wound, they should be seen by a surgeon as soon as possible.
Depending on the severity of the case, the surgean may decide to reposition the drain or to
perform a wound revision

Clear conve!
If the patient develops a hemarthrosis (blood accumulation) in the joint, the surgeon may

Dark mode need to aspirate the bloed and instill an anticoagulant in the joint. In some cases, the

surgeon may need ta perform additinnal sirnens tn ranair ar replace the damaged drain.
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FIGURE 10: Screenshot of OpenAl ChatGPT response to “How to handle
a broken drain in an operated patient?”

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements

We wish to acknowledge the role of OpenAl ChatGPT with inputs on drain-related complications in Total
Knee Arthroplasty. We have highlighted the text generated by Chat GPT in italics in our manuscript. Chat
GPT is a language model based on artificial intelligence (AI), and it commented that it does not have the
capability to read and have a personal opinion on the journal article available from literature. We
acknowledge the neutral opinion of OpenAl ChatGPT and have incorporated its suggestions in the final
manuscript with relevant references.

References

2023 Tomar et al. Cureus 15(3): €36290. DOI 10.7759/cureus.36290 8 of 9


https://assets.cureus.com/uploads/figure/file/571118/lightbox_635c20e0b6a311ed8d0cc7a796f6469c-Appendix-5.png
https://assets.cureus.com/uploads/figure/file/571119/lightbox_91fe4cc0b6a311edb1e3f90621f6b458-Appendix-6.png

Cureus

1. Niskanen RO, Korkala OL, Haapala J, Kuokkanen HO, Kaukonen JP, Salo SA: Drainage is of no use in primary
uncomplicated cemented hip and knee arthroplasty for osteoarthritis: a prospective randomized study. |
Arthroplasty. 2000, 15:567-9. 10.1054/arth.2000.6616

2. Jaafar S, Vigdorchik ], Markel DC: Drain technique in elective total joint arthroplasty. Orthopedics. 2014,
37:37-9.10.3928/01477447-20131219-05

3. Thorat B, Singh A, Vohra R, Naikawadi A: Entrapment of closed suction drain after robotic-assisted total
knee arthroplasty: a rare entity. Sur Cas Stud Op Acc J. 2020, 5:523-7. 10.32474/SCSOAJ.2020.05.000214

4. Esler CN, Blakeway C, Fiddian NJ: The use of a closed-suction drain in total knee arthroplasty. A
prospective, randomised study. ] Bone Joint Surg Br. 2003, 85:215-7. 10.1302/0301-620x.85b2.13357

5. Ragunanthan N, Sha I: Case series tethered drain after total knee replacement -two different case scenarios
and review of literature. ] Orthop Case Rep. 2022, 1(3):1-5. 10.1016/j.jorep.2022.100048

6. Sharma GM, Palekar G, Tanna DD: Use of closed suction drain after primary total knee arthroplasty - an
overrated practice. SICOT J. 2016, 2:39. 10.1051/sicotj/2016034

7. LongH, LiZ, Xing D, Ke Y, Lin J: The usage of drainage after primary total hip or knee arthroplasty: best
evidence selection and risk of bias considerations. BMC Musculoskelet Disord. 2021, 22:1028.
10.1186/s12891-021-04897-z

8. McGrory B, Weber K, Lynott JA, et al.: The American Academy of Orthopaedic Surgeons evidence-based
clinical practice guideline on surgical management of osteoarthritis of the Knee. ] Bone Joint Surg Am. 2016,
98:688-92. 10.2106/JBJS.15.01311

9. LiH,DuY,Wu]B, Wang P, Yang ], Hu P, Ai T: The use of ultrasound to locate a tethered surgical drain: a
novel way to achieve fast removal. BMC Surg. 2020, 20:264. 10.1186/s12893-020-00929-y

10. Hak DJ: Retained broken wound drains: a preventable complication . ] Orthop Trauma. 2000, 14:212-3.
10.1097/00005131-200003000-00012

2023 Tomar et al. Cureus 15(3): €36290. DOI 10.7759/cureus.36290 90f9


https://dx.doi.org/10.1054/arth.2000.6616?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1054/arth.2000.6616?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3928/01477447-20131219-05?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3928/01477447-20131219-05?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.32474/SCSOAJ.2020.05.000214?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.32474/SCSOAJ.2020.05.000214?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1302/0301-620x.85b2.13357?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1302/0301-620x.85b2.13357?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jorep.2022.100048?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jorep.2022.100048?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1051/sicotj/2016034?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1051/sicotj/2016034?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12891-021-04897-z?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12891-021-04897-z?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2106/JBJS.15.01311?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2106/JBJS.15.01311?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12893-020-00929-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12893-020-00929-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00005131-200003000-00012?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00005131-200003000-00012?utm_medium=email&utm_source=transaction

	Closed Negative Suction Drain Entrapment in Total Knee Arthroplasty: A Report on the Implications of a Broken Drain Based on the ChatGPT Outlook
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Post-operative radiograph of bilateral knees (anteroposterior view)
	FIGURE 2: Post-operative radiograph of the left knee (lateral view)
	FIGURE 3: Per-operative image of the broken piece
	FIGURE 4: A drainpipe of full length

	Discussion
	Conclusions
	Appendices
	FIGURE 5: Screenshot of OpenAI ChatGPT response to “Are drains useful in knee arthroplasty surgery?”
	FIGURE 6: Screenshot of OpenAI ChatGPT response to “Are there any recommendations by American association society of knee surgeons?”
	FIGURE 7: Screenshot of OpenAI ChatGPT response to “The incidence of drain breakage during knee arthroplasty?”
	FIGURE 8: Screenshot of OpenAI ChatGPT response to “How to secure a drain in knee arthroplasty?”
	FIGURE 9: Screenshot of OpenAI ChatGPT response to “Drain technique in elective total joint arthroplasty by Sami Jaafar - is it an interesting read?”
	FIGURE 10: Screenshot of OpenAI ChatGPT response to “How to handle a broken drain in an operated patient?”

	Additional Information
	Disclosures
	Acknowledgements

	References


