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ABSTRACT
Wound healing problems following total knee arthroplasty
(TKA) are infrequent, but if present may lead to devastating
results. Occurrence may be minimized by modifying patient risk
factors, proper selection of skin incisions, and using operative
techniques that protect soft tissues. When wound complications
arise, prompt management is imperative to assure the best
outcome after TKA.
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Introduction
Primary wound healing after total knee arthroplasty
(TKA) is crucial to assure satisfactory outcomes. This
review will focus on preventative measures, diagnosis
and treatment of wound-healing complications.

PATIENT RISK FACTORS
Achieving optimum preoperative nutrition is essential to decrease the incidence of postoperative wound
complications.1-3 Ideal nutritional values include a total
lymphocyte count > 1500 cells/µl, albumin > 3.5 gm/dl,
and transferrin levels > 200 mg/dl.1,2,4 Low serum zinc has
been implicated in poor wound healing after hemiarthroplasty but has yet to be studied in patients undergoing
TKA.5 Correction of preoperative abnormalities is recommended prior to proceeding with an elective primary or
revision TKA.
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The importance of morbid obesity is debated as an
independent risk factor for complications after TKA since
it is rarely seen as an isolated diagnosis. However, a recent
study demonstrated morbid obesity is an independent risk
factor for wound dehiscence.6 Obesity creates exposure
difficulties necessitating more vigorous retraction of skin
flaps and the subsequent risk of soft tissue devascularization. Despite patients being overweight, many patients have
significant nutritional deficiencies preoperatively and typically will benefit from dietary consultation in conjunction
with a weight loss program to diminish the risk of postope
rative complications. Bariatric surgery may be considered
in select patients and has been shown to decrease the rate
of wound-healing complications in this population.7
Biologic agents have significantly reduced joint des
truction in patients with inflammatory arthritis but at
the expense of potential wound-healing complications.
Recommendations regarding discontinuing these medications in the perioperative period are conflicting. Currently,
the American College of Rheumatology recommends
discontinuing these agents at least 1 week prior to surgery,
with the possibility of an earlier preoperative cessation
determined by the pharmacokinetic half-life of the medication in question. These medications may be restarted
safely 2 weeks following TKA after the wound has healed.8
Continued use of methotrexate and hydroxychloroquine
in the perioperative period has been shown to be safe in
most reports.9-11 Although corticosteroid use can decrease
wound tensile strength, patients who take corticosteroids
chronically are encouraged to continue these medications
during the perioperative period due to their effect on the
adrenal axis. Stress dose steroids may be required to prevent adrenal insufficiency in these patients.12
The deleterious effect of tobacco use on wound healing is related to systemic vasoconstriction from nico
tine.13-18 Perioperative smoking cessation is an effective
strategy in reducing this complication.19-21 The benefits
of cessation are maximized when started at least 4 to
8 weeks preoperatively.19-21
The method of thromboembolism prophylaxis may
create wound-healing issues.22 Excessive bleeding from
anticoagulant use increases wound tension, risks pro
longed wound drainage leading to subsequent risk of
infection, and can limit TKA flexion. In patients with a
high risk of wound complications, mechanical prophylaxis in combination with a less potent chemoprophylaxis
has been advocated.23
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Other factors associated with wound-healing com
plications postoperatively include, but are not limited to,
diabetes (mean postoperative blood glucose of > 200 mg/
dl or a preoperative hemoglobin A1C level of > 6.7%),24
perioperative chemotherapy, a history of prior irradiation
to the surgical site, and burns over the anterior periincisional region. Additionally, continuous passive
motion (CPM) beyond 40° has been shown to reduce trans
cutaneous oxygen tension at wound edges particularly
the first 3 days after TKA. Continuous passive motion
use should therefore be limited in the at risk patient.25
The above-modifiable risk factors have been discussed
individually, but many patients will present with multiple
in combination. Identification and management of these
risk factors is essential to diminish the incidence of
wound-healing complications.

specific challenge, and prompt recognition and treatment
is imperative.

INTRAOPERATIVE MANAGEMENT

We manage substantial drainage from the incision in the
first 3 days with lower limb immobilization in extension
and application of a compressive dressing. The use of
negative pressure wound vacuum therapy (NPWT) may
be utilized in selective situations as well. If drainage
persists beyond 5 to 7 days, spontaneous cessation of
drainage is unlikely and surgical debridement is indi
cated to decrease the risk of subsequent periprosthetic
infection.33,34

Vascular anatomy about the knee suggests that choice of
a midline skin incision is least disruptive to the arterial
network. When previous skin incisions are encountered,
selection of the most appropriate incision may diminish
the risk-associated skin healing complications. Ignoring
short medial or lateral peripatellar incisions is usually
safe. In addition, placement of a longitudinal incision
through a previously used transverse incision typically
will not cause a problem. If long parallel skin incisions
exist, select the most lateral usable incision to access
the knee joint. Undermining of skin flaps should be
minimized, particularly laterally. If elevation of skin flaps
is required dissection deep to the subcutaneous fascia
to preserve the perforating arteriolar network between
the subcutaneous fascia and dermal plexus is essential.
In complex situations, a preoperative plastic surgery
consultation may be warranted.
Soft-tissue expansion techniques have been successfully described in cases of contracted soft tissues from
prior incisions, burns or irradiation.26-31 This technique
involves subcutaneous implantation of an expandable
reservoir in which saline is intermittently injected to
expand the surface area of the skin. Complications of
this procedure, although rare, include hematoma formation, reservoir deflation, infection and skin necrosis from
vigorous tissue expansion.32 Disadvantages are the need
for an additional procedure and the time required for
expansion prior to TKA.

WOUND COMPLICATION MANAGEMENT
Wound complications may range from a nondraining
hematoma to full-thickness soft tissue necrosis in which
components are exposed. Each wound problem creates a
The Duke Orthopaedic Journal, July 2014-June 2015;5(1):10-13

Nondraining Hematoma
Scientific data are lacking to clearly support surgical
drainage rather than observation of the nondraining
hematoma. We treat the nondraining hematoma with
observation as long as no signs of infection or impen
ding skin necrosis from excessive soft tissue tension are
present. Occasionally, needle aspiration is attempted in
the clinic and may be successful in selective patients.
If formal evacuation procedures are entertained, they
should be performed in the operative theater with appro
priate perioperative antibiotic therapy.

Prolonged Drainage

Superficial Soft Tissue Necrosis
Small necrotic areas less than 3 cm in diameter may heal
with local wound care or delayed secondary closure.
Larger areas of superficial necrosis should be debrided
and covered with split-thickness skin grafting or fascio
cutaneous flaps.35-37 NPWT may serve as an adjunct
to treatment and may suppress bacterial overgrowth.
Wounds that do not show clinical improvement within
several days require additional operative intervention.

Full-Thickness Soft Tissue Necrosis
Full-thickness soft tissue necrosis may be associated with
exposed prosthetic components and requires immediate,
aggressive debridement. Various types of flaps have been
described, including fasciocutaneous, 35,36 myocutaneous38-44 and myotendinous.45 Delayed wound closure
should not be attempted as it has been shown to have
dismal results.38 Occasionally, lateral gastrocnemius
flap coverage is required (Figs 1 and 2), but the medial
gastrocnemius flap remains the workhorse of reconstruction and excellent results have been reported with this
technique.46 Aggressive debridement, synovectomy and
removal of nonviable tissue should be the goal of treatment in addition to soft-tissue coverage.
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meticulous hemostasis and wound closure without
excessive tension. Should wound problems occur, prompt
recognition and management is vital to assure a satis
factory outcome.
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Fig. 1: Lateral soft-tissue defect (post-debridement) with exposed
components requiring lateral head of gastrocnemius muscle flap
for soft-tissue coverage (Courtesy: Conrad Tierre, MD)

Fig. 2: Intraoperative photograph of a lateral head of the gastroc 
nemius muscle flap for reconstruction (Courtesy: Conrad Tierre,
MD)

Antibiotic Use
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respectively.47 Lastly, cultures of superficial drainage are
often spurious, with little correlation with deep infecting
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SUMMARY
Wound issues following TKA are a dreaded complication
that may significantly affect outcomes. These problems
may be minimized through a proactive approach
including modification of patient risk factors, proper
choice of skin incisions, gentle handling of soft tissues,

12

1. Cross MB, Yi PH, Thomas CF, Garcia J, Della Valle CJ. Eva
luation of malnutrition in orthopaedic surgery. J Am Acad
Orthop Surg 2014;22(3):193-199.
2. Greene KA, Wilde AH, Stulberg BN. Preoperative nutritional
status of total joint patients. Relationship to postoperative
wound complications. J Arthroplasty 1991;6(4):321-325.
3. Jaberi FM, Parvizi J, Haytmanek CT, Joshi A, Purtill J.
Procrast ination of wound drainage and malnutrition affect
the outcome of joint arthroplasty. Clin Orthop Relat Res
2008;466(6):1368-1371.
4. Jones RE, Russell RD, Huo MH. Wound healing in total joint
replacement. Bone Joint J 2013;95-B(11 Suppl A):144-147.
5. Zorrilla P, Gomez LA, Salido JA, Silva A, Lopez-Alonso A.
Low serum zinc level as a predictive factor of delayed wound
healing in total hip replacement. Wound Repair Regen 2006;
14(2):119-122.
6. D’Apuzzo MR, Novicoff WM, Browne JA. The Joh n
Insall Award: Morbid Obesity Independently Impacts
Complications, Mortality and Resource Use After TKA. Clin
Orthop Relat Res 2014.
7. Kulkarni A, Jameson SS, James P, Woodcock S, Muller S,
Reed MR. Does bariatric surgery prior to lower limb joint
replacement reduce complications? Surgeon 2011;9(1):18-21.
8. Saag KG, Teng GG, Patkar NM, et al. American College
of Rheumatology 2008 recommendations for the use of
nonbiologic and biologic disease-modifying antirheumatic
drugs in rheumatoid arthritis. Arthritis Rheum 2008;59(6):
762-784.
9. Goodman SM, Figgie M. Lower extremity arthroplasty in
patients with inflammatory arthritis: preoperative and peri
operative management. J Am Acad Orthop Surg 2013;21(6):
355-363.
10. Loza E, Martinez-Lopez JA, Carmona L. A systematic review
on the optimum management of the use of methotrexate in
rheumatoid arthritis patients in the perioperative period to
minimize perioperative morbidity and maintain disease
control. Clin Exp Rheumatol 2009;27(5):856-862.
11. Morrison TA, Figgie M, Miller AO, Goodman SM. Peri
prosthetic joint infection in patients with inflammatory joint
disease: a review of risk factors and current approaches to
diagnosis and management. HSS J 2013;9(2):183-194.
12. Krause ML, Matteson EL. Perioperative management of
the patient with rheumatoid arthritis. World J Orthop
2014;5(3):283-291.
13. Arredondo J, Hall LL, Ndoye A, et al. Central role of fibroblast
alpha 3 nicotinic acetylcholine receptor in mediating
cutaneous effects of nicotine. Lab Invest 2003;83(2):207-225.
14. Benowitz NL, Kuyt F, Jacob P, 3rd. Influence of nicotine on
cardiovascular and hormonal effects of cigarette smoking.
Clin Pharmacol Ther 1984;36(1):74-81.
15. Craig S, Rees TD. The effects of smoking on experimental
skin flaps in hamsters. Plast Reconstr Surg 1985;75(6):842-846.
16. Kaufman T, Eichenlaub EH, Levin M, Hurwitz DJ, Klain M.
Tobacco smoking: impairment of experimental flap survival.
Ann Plast Surg 1984;13(6):468-472.

DOJ
Wound Issues after Total Knee Arthroplasty
17. Moller AM, Pedersen T, Villebro N, Munksgaard A. Effect
of smoking on early complications after elective orthopaedic
surgery. J Bone Joint Surg Br 2003;85(2):178-181.
18. Rees TD, Liverett DM, Guy CL. The effect of cigarette smoking
on skin-flap survival in the face lift patient. Plast Reconstr
Surg 1984;73(6):911-915.
19. Moller AM, Villebro N, Pedersen T, Tonnesen H. Effect of
preoperative smoking intervention on postoperative compli
cations: a randomised clinical trial. Lancet 2002;359(9301):
114-117.
20. Lindstrom D, Sadr Azodi O, Wladis A, et al. Effects of a
perioperative smoking cessation intervention on post
operative complications: a randomized trial. Ann Surg 2008;
248(5):739-745.
21. Singh JA. Smoking and outcomes after knee and hip
arthroplasty: a systematic review. J Rheumatol 2011;38(9):
1824-1834.
22. Parvizi J, Ghanem E, Joshi A, Sharkey PF, Hozack WJ,
Rothman RH. Does ‘excessive’ anticoagulation predispose
to periprosthetic infection? J Arthroplasty 2007;22(6 Suppl 2):
24-28.
23. Warwick D, Harrison J, Glew D, Mitchelmore A, Peters TJ,
Donovan J. Comparison of the use of a foot pump with the use
of low-molecular-weight heparin for the prevention of deepvein thrombosis after total hip replacement. A prospective,
randomized trial. J Bone Joint Surg Am 1998;80(8):1158-1166.
24. Stryker LS, Abdel MP, Morrey ME, Morrow MM, Kor DJ,
Morrey BF. Elevated postoperative blood glucose and
preoperative hemoglobin A1C are associated with increased
wound complications following total joint arthroplasty. J
Bone Joint Surg Am 2013;95(9):808-814.
25. Johnson DP. The effect of continuous passive motion on
wound-healing and joint mobility after knee arthroplasty. J
Bone Joint Surg Am 1990;72(3):421-426.
26. Argenta LC, Marks MW, Pasyk KA. Advances in tissue
expansion. Clin Plast Surg 1985;12(2):159-171.
27. Mahomed N, McKee N, Solomon P, Lahoda L, Gross AE.
Soft-tissue expansion before total knee arthroplasty in
arthrodesed joints. A report of two cases. J Bone Joint Surg
Br 1994;76(1):88-90.
28. Manders EK, Oaks TE, Au VK, et al. Soft-tissue expansion in
the lower extremities. Plast Reconstr Surg 1988;81(2):208-219.
29. Manders EK, Schenden MJ, Furrey JA, Hetzler PT, Davis
TS, Graham WP, 3rd. Soft-tissue expansion: concepts and
complications. Plast Reconstr Surg 1984;74(4):493-507.
30. Manifold SG, Cushner FD, Craig-Scott S, Scott WN. Long-term
results of total knee arthroplasty after the use of soft tissue
expanders. Clin Orthop Relat Res 2000;380:133-139.
31. Radovan C. Tissue expansion in soft-tissue reconstruction.
Plast Reconstr Surg 1984;74(4):482-492.
32. Long WJ, Wilson CH, Scott SM, Cushner FD, Scott WN.
15-year experience with soft tissue expansion in total knee
arthroplasty. J Arthroplasty 2012;27(3):362-367.

The Duke Orthopaedic Journal, July 2014-June 2015;5(1):10-13

33. Illingworth KD, Mihalko WM, Parvizi J, et al. How to
minimize infection and thereby maximize patient outcomes
in total joint arthroplasty: a multicenter approach: AAOS
exhibit selection. J Bone Joint Surg Am 2013;95(8):e50.
34. Patel VP, Walsh M, Sehgal B, Preston C, DeWal H, Di Cesare
PE. Factors associated with prolonged wound drainage after
primary total hip and knee arthroplasty. J Bone Joint Surg
Am 2007;89(1):33-38.
35. Hallock GG. Salvage of total knee arthroplasty with local
fasciocutaneous flaps. J Bone Joint Surg Am 1990;72(8):
1236-1239.
36. Lewis VL Jr, Mossie RD, Stulberg DS, Bailey MH, Griffith BH.
The fasciocutaneous flap: a conservative approach to the
exposed knee joint. Plast Reconstr Surg 1990;85(2):252-257.
37. Ries MD. Skin necrosis after total knee arthroplasty. J
Arthroplasty 2002;17(4 Suppl 1):74-77.
38. Bengtson S, Carlsson A, Relander M, Knutson K, Lidgren L.
Treatment of the exposed knee prosthesis. Acta Orthop Scand
1987;58(6):662-665.
39. Eckardt JJ, Lesavoy MA, Dubrow TJ, Wackym PA. Exposed
endoprosthesis. Management protocol using muscle
and myocutaneous flap coverage. Clin Orthop Relat Res
1990;251:220-229.
40. Greenberg B, LaRossa D, Lotke PA, Murphy JB, Noone RB.
Salvage of jeopardized total-knee prosthesis: the role of the
gastrocnemius muscle flap. Plast Reconstr Surg 1989;83(1):
85-89.
41. Hemphill ES, Ebert FR, Muench AG. The medial gastrocnemius
muscle flap in the treatment of wound complications
following total knee arthroplasty. Orthopedics 1992;15(4):
477-480.
42. Lian G, Cracchiolo A 3rd, Lesavoy M. Treatment of major
wound necrosis following total knee arthroplasty. J
Arthroplasty 1989;4 Suppl:S23-32.
43. Salibian AH, Anzel SH. Salvage of an infected total knee
prosthesis with medial and lateral gastrocnemius muscle
flaps. A case report. J Bone Joint Surg Am 1983;65(5):681-684.
44. Sanders R, O’Neill T. The gastrocnemius myocutaneous flap
used as a over for the exposed knee prosthesis. J Bone Joint
Surg Br 1981;63-B(3):383-386.
45. Rhomberg M, Schwabegger AH, Ninkovic M, Bauer T.
Gastrocnemius myotendinous flap for patellar or quadriceps
tendon repair, or both. Clin Orthop Relat Res 2000;377:
152-160.
46. Nahabedian MY, Orlando JC, Delanois RE, Mont MA,
Hungerford DS. Salvage procedures for complex soft tissue
defects of the knee. Clin Orthop Relat Res 1998;356:119-124.
47. Bedair H, Ting N, Jacovides C, et al. The Mark Coventry
Award: diagnosis of early postoperative TKA infection using
synovial fluid analysis. Clin Orthop Relat Res 2011;469(1):
34-40.
48. Tetreault MW, Wetters NG, Aggarwal VK, et al. Should
draining wounds and sinuses associated with hip and
knee arthroplasties be cultured? J Arthroplasty 2013;28
(8 Suppl):133-136.

13

