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Total knee arthroplasty is a common surgi-
cal procedure, with the majority of patients 
recovering uneventfully.1,2 However, com-

plications do occur, and reported revision rates 
of approximately 6 percent after 5 years and  

12 percent after 10 years can be expected.3 Revi-
sion surgery in total knee arthroplasty is most 
commonly the result of aseptic loosening of the 
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Background: Insufficient soft-tissue coverage following total knee arthroplasty 
jeopardizes prosthesis retention and may lead to significant complications. The 
aim of this study was to evaluate the natural history of total knee arthroplasty 
following flap reconstruction of soft-tissue defects.
Methods: A retrospective review of patients treated with flaps after failed 
total knee arthroplasty between 1998 and 2013 was conducted. Patients with 
preexisting soft-tissue defects who required reactive flap reconstruction were 
included in group 1. Patients with no preexisting soft-tissue defects, but with 
extensive débridement during revision total knee arthroplasty requiring imme-
diate proactive flap coverage, were included in group 2.
Results: Fifty-eight patients in group 1 were treated with 86 flaps, and  
15 patients in group 2 were treated with 17 flaps. Mean length of follow-up 
was 67.0 and 54.7 months, respectively (p = 0.21). Flap-related complica-
tions and number of subsequent flap revisions were comparable in both 
groups. Patients in group 1 had a higher rate of implant reinfection (58 per-
cent versus 27 percent; p < 0.05), amputations (25 percent versus 0 percent;  
p < 0.05), and subsequent prosthesis revisions (2.2 versus 0.9; p < 0.05). Func-
tional joint was preserved in 54 percent and 80 percent of cases, respectively. 
Mean gain in range of motion and quality of life were significantly better in 
group 2 (p < 0.05).
Conclusions: Early proactive soft-tissue coverage of total-knee arthroplasty is 
critical to long-term success. In cases where reactive treatment is required, 
significantly worse outcomes and a high rate of complications should be 
expected. (Plast. Reconstr. Surg. 137: 177e, 2016.)
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implant, septic complications, wear of the pros-
thetic components, or pain without other cause.4 
Delayed healing and/or infection threatens pros-
thesis retention, compromises knee function, 
and may lead to secondary revision procedures.5,6 
When wound complications occur, reconstruc-
tion with well-vascularized tissue offers the best 
chances for a successful outcome.7,8 Although flap 
coverage of the exposed knee prosthesis is not a 
new concept and there are several studies describ-
ing excellent short-term results,9–19 the long-term 
salvage rate and functional results are less well 
known.20–25

We have attempted to study the long-term nat-
ural history of the total knee prosthesis salvaged 
with soft-tissue reconstruction. Specifically, we 
have attempted to analyze long-term implant sal-
vage, function, and quality of life.

PATIENTS AND METHODS
Following institutional review board 

approval, we performed a retrospective review 
and telephone survey of all patients who under-
went soft-tissue coverage following total knee 
arthroplasty at our institution between Janu-
ary of 1998 and October of 2013. Subjects were 
identified based on Current Procedural Termi-
nology codes. Demographic variables and indica-
tions for flap reconstruction were reviewed. Only 
patients with a minimum 12 months’ follow-up 
were included. Those with oncologic resections 
or arthrodesis before or at the time of flap recon-
struction were excluded. Eligible patients were 
divided into two groups: group 1 consisted of 
patients initially presenting with either partial- 
or full-thickness soft-tissue defects over the total 
knee arthroplasty who required flap coverage. In 
these cases, an orthopedic surgeon recognized 
the problem after the defect had already devel-
oped. This group also included any patient who 
underwent débridement and delayed coverage. 
Group 2 consisted of patients without preexist-
ing soft-tissue defects but who underwent exten-
sive débridement during revision arthroplasty 
and required immediate flap reconstruction to 
cover the exposed joint. In these cases, an ortho-
pedic surgeon recognized the need for flap 
reconstruction ahead of time and a more proac-
tive approach was used.

Complications relating specifically to the pros-
thesis, including implant infection, additional 
revision arthroplasty, arthrodesis, and amputa-
tion, were recorded. Flap complications, includ-
ing hematoma, wound dehiscence, partial or 

complete flap loss, and additional flap revisions, 
were also noted. Periprosthetic joint infection 
was defined according to the Musculoskeletal 
Infection Society criteria (Table 1).26 Objective 
knee function was assessed using range of motion 
as documented in both outpatient orthopedic 
charts and in the Short Form-12 health ques-
tionnaire before flap reconstruction, 1 year after 
reconstruction, and at the end of follow-up. All 
subjects were contacted by mail and telephone to 
collect the most recent Short Form-12 data and to 
inquire about any complications not documented 
in the patient medical records.

Statistical Analysis
To assess the differences between the two 

groups, the Mann-Whitney or t test was used for 
continuous variables as deemed appropriate. 
Chi-square test or Fisher’s exact test was used 
for categorical variables. SPSS 16.0 for Windows 
(SPSS, Inc., Chicago, Ill.) was used for analysis. 
In all analyses, a value of p < 0.05 was considered 
significant.

RESULTS

Demographic Details
During the 16-year study period, 114 patients 

required soft-tissue reconstruction using 130 flaps 
following total knee arthroplasty. After exclud-
ing 25 patients with a follow-up shorter than  
12 months, 13 patients with oncologic resection, 
and three patients who received arthrodesis at 
the time of flap coverage, 73 patients treated with 
103 flaps were included in the study. Of these,  
58 patients with preexisting soft-tissue defects who 

Table 1. Musculoskeletal Infection Society Criteria 
for Definitive Diagnosis of Periprosthetic Joint 
Infection

A sinus tract is present communicating with the prosthesis, or
Two or more separate tissue or fluid samples obtained from 

the affected prosthetic joint are culture-positive for a 
pathogen, or

Four of the following six criteria are present*: 
  Elevated erythrocyte sedimentation rate and serum 

C-reactive protein concentration
  Elevated synovial leukocyte count
  Elevated synovial percentage of neutrophils
  Purulence in the affected joint
  One culture of periprosthetic tissue or fluid is positive for 

a microorganism
  Histologic analysis of periprosthetic tissue at 400× magni-

fication reveals more than five neutrophils per high-
power field in five high-power fields

*If fewer than four of these criteria are met, periprosthetic joint 
infection may still be present.
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were treated reactively were included in group 1. 
Fifteen patients with no preexisting soft-tissue 
defects but with extensive débridement during 
revision total knee arthroplasty requiring immedi-
ate proactive flap reconstruction were included in 
group 2.

In both groups, patients had similar dis-
tributions with respect to age (62.8 versus  
63.7 years; p = 0.81), sex (46 percent women 
versus 33 percent men; p = 0.33), other demo-
graphic variables, and indication for primary 
total knee arthroplasty. In addition, the preva-
lence of medical comorbidities was similar in 
both groups except for hypertension, which was 
more common in group 2 (p = 0.03). (See Table, 
Supplemental Digital Content 1, which presents 
patient demographics data and comorbidities, 
http://links.lww.com/PRS/B527.) 

Defect Characteristics
The defect characteristics are listed in Table 2. 

Although the incidence of positive preoperative 
and intraoperative cultures from the affected 
joints was comparable (64 percent versus 53 per-
cent; p = 1.00), deep implant infection confirmed 
by Musculoskeletal Infection Society criteria at 
the time of flap reconstruction was more com-
mon in group 1 (58 percent versus 20 percent;  
p = 0.02). Microbiology findings in patients with 
positive cultures are listed in Table 3.

Treatment
Patients in groups 1 and 2 had comparable 

mean lengths of follow-up, 67.0 ± 40.7 and 54.7 ± 
31.3 months, respectively (p = 0.21). There were 
no significant differences in implant management 
strategies between the two groups (Table 2). The 
most common treatment strategy was a two-stage 
revision arthroplasty. In group 1, flap reconstruc-
tion was most often performed during the first 
stage (94 percent), whereas in group 2 it was per-
formed more frequently during the second stage 
(50 percent) (p = 0.004).

The type of flaps used in both groups is demon-
strated in Table 2. In group 1, 10 patients required 
reconstruction with one additional flap and five 
patients required two additional flap reconstruc-
tions at a later time. The indication for addi-
tional flap coverage was extensive débridement 
at the time of subsequent revision arthroplasty or 
arthrodesis in nine cases (16 percent), complete 
flap loss in three cases (5 percent), and partial 
flap loss or dehiscence in three cases (5 percent). 
In group 2, all flaps healed; however, two patients 

that received medial gastrocnemius flaps required 
additional flap coverage. One patient developed 
skin necrosis postoperatively after multiple revi-
sion total knee arthroplasty that necessitated a 
local fasciocutaneous flap. A second patient pre-
sented with persistent periprosthetic infection at 
follow-up. Revision arthroplasty was contraindi-
cated and the patient underwent free latissimus 
dorsi flap surgery for better control of infection.

Complications
The mean length of hospitalization for 

patients treated with a reactive approach in group 
1 was 13.6 ± 9.8 days; for those treated with a 
proactive approach in group 2, the mean length 
was 9.3 ± 6.1 days (p = 0.05). The number of sub-
sequent hospitalizations (3.2 ± 5.0 versus 1.1 ± 
1.7; p < 0.01) and the total length of subsequent 
inpatient treatments related to the affected joint  
(36.7 ± 34.0 days versus 17.3 ± 15.7 days; p = 0.01) 
were also significantly greater in group 1. There 
were no differences in the number of flap-related 
complications and the total number of subsequent 
flap revisions between the groups (Table 4). Patients 
in group 1 had a higher rate of implant reinfection  
(58 percent versus 27 percent; p = 0.04), amputa-
tions (25 percent versus 0 percent; p = 0.03), and 
number of subsequent joint revisions (2.2 versus 0.9;  
p = 0.03). There was also a trend toward a higher 
rate of joint arthrodesis (20 percent versus 6 per-
cent; p = 0.28). Among 19 patients in group 1 
that were initially treated with implant retention, 
nine (47 percent) required revision of the pros-
thesis secondary to infection. In group 2, all three 
patients who were treated with implant retention 
(100 percent) had their prosthesis salvaged. At  
1 year, a functional joint with prosthesis preserva-
tion was present in 38 of 59 knees (64 percent) 
in group 1 and in 13 of 15 knees (87 percent) in 
group 2 (p = 0.13) (Table 4). At the end of fol-
low-up, a functional joint was preserved in 32 of 
59 knees (54 percent) in group 1 (mean, 67.0 
months) and in 12 of 15 knees (80 percent) in 
group 2 (mean, 54.7 months) (p = 0.08).

Range of Motion
A graphic representation of the functional 

outcomes is shown in Figure 1. In group 1, the 
average range of motion decreased over time after 
salvage flap reconstruction. Of 59 knees, 21 lost 
range of motion, 21 had no change in range of 
motion, and 17 gained range of motion. In group 
2, there was a trend toward improvement in range 
of motion over time. Of 15 knees, four lost range 

http://links.lww.com/PRS/B527
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of motion, four had no change in range of motion, 
and seven gained range of motion.

Quality of Life
Short Form-12 mental and physical compo-

nent scores before, 1 year after, and at the end 
of follow-up were available for 28, 38, and 62 per-
cent of patients, respectively. Patients in the two 

groups scored similarly in both components of 
the Short Form-12 preoperatively and 1 year after 
flap reconstruction (Fig. 2). At the end of follow-
up, patients in group 2 presented a trend toward 
better scores in the mental component (44.2 ver-
sus 52.8; p = 0.09) and significantly better scores 
in the physical component (23.4 versus 30.5;  
p = 0.03).

Table 2. Defect Characteristics and Treatment

Group 1 (%)* Group 2 (%)† p

Defect etiology
  Multiple scars 39/59 (66) 13/15 (87) 0.205
  Prior wound infection 29/59 (49) 11/15 (73) 0.146
  Wound dehiscence/eschar 24/59 (41) 0/15 (0) 0.002
  Hematoma 5/59 (9) 1/15 (7) 1.000
  Cyst 0/59 (0) 1/15 (7) 0.203
Defect area, cm2‡ 51.2 ± 78.0 N/A
Status of extensor mechanism
  Intact 29/59 (49) 11/15 (73) 0.146
  Partially intact 21/59 (36) 2/15 (13) 0.125
  Missing 9/59 (15) 2/15 (13) 1.000
Exposure
  Soft-tissue 29/59 (49) N/A
  Tendon 10/59 (17) N/A
  Bone 11/59 (19) N/A
  Implant/antibiotic spacer 12/59 (20) N/A
Defect location
  Proximal third 5/59 (9) N/A
  Central third 34/59 (58) N/A
  Distal third 20/59 (34) N/A
IV antibiotic treatment before flap, wk‡ 4.0 ± 7.5 4.8 ± 4.4 0.578
Preoperative/intraoperative cultures positive 38/59 (64) 8/15 (53) 0.430
Deep infection (MSIS criteria) 34/59 (58) 3/15 (20) 0.019
Indication for TKA/rTKA
  Periprosthetic joint infection 51/59 (86) 11/15 (73) 0.248
  Mechanical failure 7/59 (12) 4/15 (27) 0.217
  Arthrofibrosis 1/59 (2) 0/15 (0) 1.000
Treatment
  Implant retention 19/59 (32) 3/15 (20) 0.529
  One-stage revision 7/59 (12) 2/15 (13) 1.000
  Multiple-stage revision 33/59 (56) 10/15 (67) 0.452
   Flap reconstruction at first stage 31/33 (94) 5/10 (50) 0.004
   Flap reconstruction at second stage 2/33 (6) 5/10 (50)
Flap§
  Pedicled muscle 61/86 (71) 14/17 (82) 0.390
   Medial gastrocnemius 47 14
   Lateral gastrocnemius 13 0
   Soleus 1 0
  Free muscle 10/86 (12) 2/17 (12) 1.000
   Rectus abdominis 9 1
   Latissimus dorsi 1 1
  Pedicled fasciocutaneous 11/86 (13) 1/17 (6) 0.685
   Local based on genicular vessels 6 1
   Anterolateral thigh 4 0
   Sural 1 0
  Free fasciocutaneous 4/86 (5) 0/17 (0) 1.000
   Anterolateral thigh 4 0
Time from previous TKA/rTKA, mo‡ 8.7 ± 24.4 14.0 ± 19.5 0.374
Follow-up length, mo‡ 67.0 ± 40.7 54.7± 31.3 0.213
N/A, not applicable; MSIS, Musculoskeletal Infection Society; IV, intravenous; TKA, total knee arthroplasty, rTKA, revision total knee 
arthroplasty.
*Reactive (58 patients, 86 flaps, and 59 knees).
†Proactive (15 patients, 17 flaps, and 15 knees).
‡Mean ± SD.
§Muscle flaps were skin grafted in 92% in group 1 and in 63% in group 2.
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DISCUSSION
Periprosthetic joint infection and compro-

mise of the overlying soft-tissue are the primary 
causes of total knee arthroplasty failure.27–30 The 
introduction of flaps has improved salvage rates 
of such knee reconstructions, at least in the short 
term.7,16,18 Options for managing soft-tissue defects 
resulting in an exposed prosthesis include flap 
reconstruction with either (1) prosthesis retention 
and chronic antibiotic suppression, (2) one-stage 
revision with immediate total knee arthroplasty 
replacement, (3) staged revision with interval 
antibiotic spacer and subsequent implantation 
of prosthesis after confirming infection clear-
ance, (4) arthrodesis, or (5) amputation. Patient-
reported quality of life is better with a functional 
knee prosthesis than with either fusion or ampu-
tation.31,32 Therefore, joint salvage is attempted in 
most cases.

Fasciocutaneous and muscle flaps, either ped-
icled or free, are all viable options that reportedly 
suppress infection and provide short-term pres-
ervation of the knee prosthesis in 76 to 95 per-
cent of cases.15,20–24 However, failures may occur 
despite these reconstructive efforts. Also, long-
term outcomes in reconstruction remain unclear. 
Therefore, we have attempted to address these 
questions: Does early successful muscle or fascio-
cutaneous flap wound coverage of the exposed 
and infected prosthesis guarantee long-term total 
knee arthroplasty salvage or is infection merely 
suppressed? What is the expected functional out-
come after total knee arthroplasty salvage? What is 
the patient-reported quality of life following knee 
salvage with soft-tissue reconstruction?

Flap reconstruction following total knee 
arthroplasty was an uncommon event, represent-
ing less than 0.3 percent of all knee replacements 
at our institution during the study period. In the 
setting of soft-tissue deficiency, flap reconstruc-
tion achieved stable coverage. In the short-term, 
95 percent of flaps in group 1 and 100 percent 
of flaps in group 2 healed. Additional flap recon-
structions achieved stable coverage following the 
few primary flap failures. The most common indi-
cations for additional flap coverage were wound 
complications following multiple flap reeleva-
tions and débridements during joint revisions, 
which were more common in the reactive group 
(group 1). Although flap coverage is reported to 
salvage the large majority of exposed total knee 
arthroplasties in the short-term,9,15,22,24 recent 
studies16,18 show that amputation is ultimately 

Table 3. Organisms Found in Patients with Positive 
Cultures*

Group 1 (%)† Group 2 (%)‡

Staphylococcus aureus 14 (26) 3 (30)
Coagulase-negative  

Staphylococcus
11 (20) 4 (40)

Enterococcus faecalis 11 (20) 1 (10)
Streptococcus species 3 (6) 0 (0)
Corynebacterium species 3 (6) 0 (0)
Propionibacterium acnes 1 (2) 1 (10)
Gram-negative bacilli 11 (20) 1 (10)
Total 54 (100) 10 (100)
*In 12 patients in group 1 and in two patients in group 2, more than 
one microorganism was identified.
†Reactive (58 patients, 86 flaps, and 59 knees).
‡Proactive (15 patients, 17 flaps, and 15 knees).

Table 4. Complications

Group 1 (%)* Group 2 (%)† p

Total no. of flap-related complications 42/86 8/17
  Flap failure 4/86 (5) 0/17 (0) 1.000
  Partial flap loss 8/86 (9) 3/17 (18) 0.385
  Wound dehiscence 24/86(28) 4/17 (24) 1.000
  Hematoma 4/86 (5) 1/17 (6) 1.000
  Anastomotic thrombosis (free flap) 2/14 (14) 0/2 (0) 1.000
No. of flap revisions‡ 1.2 ± 2.0 0.6 ± 1.1 0.142
Total no. of joint-related complications§ 58/59 9/17
  Recurrent implant infection 34/59 (58) 4/15 (27) 0.044
  Arthrodesis 12/59 (20) 1/15 (6) 0.282
  Above-knee amputation 15/59 (25) 0/15 (0) 0.031
No. of joint revisions‡ 2.2 ± 4.0 0.9 ± 1.4 0.034
Functional joint with implant
  Postoperative (1 yr) 38/59 (64) 13/15 (87) 0.125
  Postoperative (end of follow-up) 32/59 (54) 12/15 (80) 0.084
*Reactive (58 patients, 86 flaps, and 59 knees).
†Proactive (15 patients, 17 flaps, and 15 knees).
‡Mean ± SD.
§In four patients in group 1, antibiotic spacer was present at the end of follow-up; three patients were awaiting a second-stage revision total 
knee arthroplasty and one patient refused further operations. In group 2, antibiotic spacer was present in two patients that were awaiting a 
second-stage revision total knee arthroplasty.
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required in up to 19 percent of those patients. 
Our results suggest that, in the long term, an 
even higher number of patients with preexisting 
soft-tissue defects require amputation secondary 
to recurrent infection and wound complications 
(Fig. 3). These results encouraged us to work 
closely with our colleagues in orthopedic surgery. 
Patients with threatened total knee arthroplasty 
exposure are now identified and offered early 

proactive treatment. Early aggressive flap cover-
age also allows for more flexibility with regard to 
timing of reconstruction. Optimally, soft-tissue 
reconstruction is performed during the final sec-
ond-stage revision arthroplasty. This way, a reel-
evation of the flap during a subsequent implant 
revision can be avoided.

Muscle flaps, particularly gastrocnemius flaps, 
are most frequently used to reconstruct defects 

Fig. 1. Graphic representation of the mean range of motion (ROM) and the mean gain in range in motion in patients treated with 
flaps for an exposed knee prosthesis. Group 1, patients presenting with preexisting soft-tissue defects; group 2, patients with 
no preexisting soft-tissue defects but with extensive débridement requiring immediate flap coverage. The curves indicate mean 
values ± SEM (y axis). In group 1, range of motion decreased over time after salvage flap reconstruction (from 58.3 degrees preop-
eratively to 54.1 degrees at 1 year and 45.4 degrees at the end of follow-up). In group 2, range of motion gradually improved over 
time (from 43.7 degrees preoperatively to 68.3 degrees at 1 year and 69.1 degrees at the end of 54.7-month follow-up). There was 
a trend toward better gain of range of motion in group 2 at 1 year (p = 0.081) and significant improvement at the end of follow-up 
(p = 0.019). F/U, follow-up.

Fig. 2. Mental and physical component scores of the Short Form-12 (SF-12) health questionnaire. The curves indicate mean values 
± SEM (y axis). Patients treated with immediate flap reconstruction (group 2) demonstrated a trend toward better scores in the 
mental component and significantly better scores in the physical component of the Short Form-12 compared with patients with 
preexisting soft-tissue defects over the knee prosthesis (group 1).
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around the total knee arthroplasty because of their 
reported ability to adequately clear an underlying 
infection and because the location of the defect 
allows an easy flap inset.20,22–24,33 Nonetheless, stud-
ies comparing muscle and fasciocutaneous flaps 
after total knee arthroplasty15,21 showed that the 
outcome is determined by the size of the defect 
rather than by the type of flap used. In our study, 
recurrent infection was the most common indi-
cation for implant revision and was significantly 
more common in group 1 (58 percent versus  
27 percent). In addition, we observed that the 
total knee arthroplasty failure rate after flap cov-
erage increased with time. This suggests that flap 
coverage is suppressing rather than curing initial 
infection. Thus, eradicating infection in the face 
of prosthetic implant material is a difficult task, 
even when healthy vascularized tissue is supplied. 
Ultimately, at the end of a 67.0-month-long fol-
low-up, a functional joint with prosthesis was pre-
served in only 54 percent in group 1, which was 

a considerably lower rate than in group 2, where  
80 percent of knees remained functional.

These results compare less favorably to previ-
ous series. However, our statistics reflect a longer 
mean follow-up, probably contributing to these 
discrepancies. As a significant number of peripros-
thetic joint infections occur after 12 months from 
the initial operation,34 a considerable number of 
complications may have been missed in studies 
describing the short-term results only. In addi-
tion, most flap reconstructions were performed  
at our institution in patients following referral from 
other facilities after complicated knee replace-
ment. The complexity of the cases is reflected by 
the mean number of previous open knee opera-
tions before flap coverage, which is higher than 
in previously published reports.18,20–24 Multiple 
comorbidities and total duration of intravenous 
antibiotic treatment before flap reconstruction 
have also been identified as independent risk fac-
tors for hardware failure in lower extremities.18,35–37 

Fig. 3. (Above, left) A 63-year-old patient who required reconstruction of a soft-tissue defect exposing the 
knee prosthesis. The defect resulted from multiple revision arthroplasties for periprosthetic joint infection. 
(Above, right) Intraoperative view of a medial gastrocnemius flap used to reconstruct the defect. (Below) Stable 
soft-tissue coverage following flap transfer and one-stage revision arthroplasty. Twelve weeks after the recon-
struction, the patient presented with a periprosthetic abscess that required a two-stage revision arthroplasty 
and additional coverage with a free rectus abdominis muscle flap. Ultimately, following 4.5 years of chronic 
antibiotic suppression, the patient presented with intractable periprosthetic joint infection and required an 
above-knee amputation.
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In this study, patients had on average 3.4 medi-
cal comorbidities and over 4 weeks of intravenous 
antibiotic therapy before flap coverage. Finally, 
many of the previous studies cited are 20 years 
old or older. The widespread use of antibiotics 
and increasing prevalence of multidrug-resistant 
infectious agents render the current treatment of 
surgical-site infections even more challenging.38,39 
Failure rates for two-stage revision arthroplasties 
without soft-tissue defects are rising secondary to 
a greater prevalence of antibiotic-resistant infec-
tions.40–42 A similar trend may be expected when 
soft-tissue defects require flap coverage.

Although successful wound closure is one 
measure of success, wound closure with even min-
imally compromised function limits the surgical 
results. Prophylactic flap reconstruction for the 
high-risk total knee arthroplasty patient report-
edly results in better knee function compared 
with reconstruction after total knee arthroplasty 
and resultant wound complications.16,22 In our 
study, we observed a similar trend toward better 
functional results in patients without soft-tissue 
defects at initial presentation. We found that in 
group 1, despite successful reconstruction, the 
average range of motion steadily decreased over 
the 67-month-long follow-up, and most patients 
(71 percent) had no improvement in range 
of motion. (See Video, Supplemental Digital 
 Content 2, which shows a 71-year-old patient 14 

years after successful two-stage implant revision 
and medial gastrocnemius flap coverage, http://
links.lww.com/PRS/B528.) In contrast, the average 
range of motion in group 2 improved over time, 
and the mean gain of motion was significantly 
better. This indicates that despite successful soft-
tissue reconstruction in both groups, patients 
with proactive coverage can expect better long-
term functional results.

Finally, patient-reported quality of life was 
evaluated using the Short Form-12 health ques-
tionnaire. There was a trend toward better men-
tal quality of life and significantly better physical 
quality of life in group 2. Although the mental 
component scores were comparable to those pre-
viously reported for uncomplicated arthroplasty43 
and revision arthroplasty,44 the physical com-
ponent scores were considerably lower. These 
results are similar to those reported by Corten 
et al.23 and indicate that, in the long term, even 
patients with successful soft-tissue reconstruc-
tion have substantial limitations in their physical 
activities.

This study has its limitations. First, its retro-
spective nature makes determining the influence 
of individual factors on the outcome difficult, 
especially given the heterogeneous population. 
Our patients were frequently referred from out-
side institutions. They presented with variable 
indications for revision arthroplasty, size of soft-
tissue deficits, and number of prior knee opera-
tions. Because most studies have documented 
success in a relatively short term, we have 
attempted to analyze the long-term outcomes. 
Despite the above limitations, we were able to 
show that successful short-term wound healing 
does not necessarily guarantee long-term suc-
cess. In addition, functional results may be more 
accurately assessed with knee functional scores 
(i.e., Knee Society Score rather than range of 
motion). However, this information was avail-
able for only half of the study population. The 
Short Form-12 mental and physical component 
data were available for only one-third of patients 
preoperatively and at 1 year after reconstruc-
tion, thus rendering meaningful comparison 
difficult. Finally, it is important to recognize 
that surgical technique, prosthesis technology, 
and wound management practices have evolved 
over the 16-year period of this study, potentially 
affecting outcomes.

Video. Supplemental Digital Content 2 shows a 71-year-old 
patient 14 years after successful two-stage implant revision and 
medial gastrocnemius flap coverage for a wound defect result-
ing from chronic periprosthetic joint infection. Despite success-
ful soft-tissue coverage, the patient experienced gradual loss in 
range of motion to 30 degrees at the end of follow-up, http://
links.lww.com/PRS/B528.

http://links.lww.com/PRS/B528
http://links.lww.com/PRS/B528
http://links.lww.com/PRS/B528
http://links.lww.com/PRS/B528
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CONCLUSIONS
This study demonstrated that early proactive 

soft-tissue coverage of the infected or exposed 
total knee arthroplasty is critical to long-term suc-
cess. Early aggressive reconstruction in patients 
without preexisting soft-tissue defects allowed for 
successful preservation of a functional prosthesis 
in 80 percent of cases. Late reconstruction of soft-
tissue defects resulted in comparable short-term 
results. In the long term, however, the reinfection 
rate was surprisingly high, patients needed mul-
tiple hospitalizations, functional results and qual-
ity of life were significantly worse, and the knee 
function could be preserved in only 54 percent of 
cases. This emphasizes the importance of working 
with our colleagues in orthopedic surgery to iden-
tify patients with threatened total knee arthro-
plasty exposure and to offer them early proactive 
treatment. In cases where reactive treatment is 
required, these results should be considered when 
discussing with patients the expected outcomes of 
different treatment options.
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