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Total Knee Arthroplasty in Patients with Dialysis: Early
Complications and Mortality

Jen-Hung Chen, Feng-Chih Kuo, Jun-Wen Wang

Background: Total hip arthroplasty (THA) in patients on long-term

Methods:

Results:

Conclusion:

hemodialysis may result in a high prevalence of complica-
tions which related to nature of the disease, and associated
cardiovascular conditions. However, the result of total
knee artrhopalsty (TKA) in those patients is not clear. The
purpose of this study was to retrospectively evaluate the
early mortality and complications of TKA performed in
patients with dialysis.

We retrospectively evaluated 15 dialysis patients (18 knees)
who underwent TK A using antibiotic-loaded cement fixa-
tion. Fourteen patients had maintained hemodialysis and
one patient had continuous ambulatory peritoneal dialysis.
The function of the knee was evaluated before opera-
tion and postoperatively using Knee Society evaluating
system. Postoperative complications and mortality were
recorded for all patients. The average follow up period
was 25 months (6 to 59 months).

There were no mortalities including short-term (<90 days)
or long-term (>90 days) follow up. The mean knee and
function scores improved from preoperative 36 points
(27~46) and 19.4 points (10~35) to 79 points (68~87)
and 81 points (70~95) respectively at the latest follow up.

At a Glance Commentary
Scientific background of the subject

Patients on long-term hemodialysis
may result in a high prevalence of compli-
cations after operation. The complication
after TKA in dialysis patients has been
rarely reported. The aim of this study was to
retrospectively evaluate the early mortality
and complications of TKA performed in
dialysis patients.

What this study adds to the field

According to our study, TKA with
antibiotic-loaded cement resulted in a
substantial low short-term mortality and
deep infections in patients with dialysis.
However, patients need to be informed of
the possible risk of postoperative cardiovas-
cular or cerebrovascular thromboembolism
before the operation, due to nature of the
ESRD.

One (6.7%) patient had early postoperative pneumonia (<90 days). The late (>90 days) complica-
tion rate was 20% including 1 sepsis with toe gangrene, 1 recurrent stroke and 1 acute myocardiac
infarction. There was no deep prosthetic joint infection or loosening of the components.

TKA with antibiotic-loaded cement resulted in a substantial low short-term mortality and deep
infections in 15 patients with dialysis. However, a longer term follow up is necessary.

(Biomed J 2014;37:84-89)
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Total knee arthroplasty (TKA) has been a standard pro-
cedure for patients with late-stage osteoarthritis of the
knee. The survival rate of the implant is > 90% at 20 years
and the infection rate is less than 1% within the general
population.!-*! How about the results of TKA in patients
treated by dialysis because of end stage renal disease

(ESRD)? There has been some reports indicating a high
mortality and morbidity in dialysis patients undergoing total
hip arthroplasty (THA)."* Sakallale et al., reported a 58%
mortality rate, 58% early complication rate and a 13% deep
infection rate after 15 THAs done in 12 dialysis patients.?!
These complications may be related to the inherent nature
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of the disease, metabolic imbalance, or perioperative con-
ditions. The complications after TKA in dialysis patients
were rarely reported. Recently, McCleery et al.,”) in their
large cohort study of rate of infection and revision in TKA
patients with renal disease showed that dialysis patients had
significant risks of late infection (8.03%, p < 0.001) and
early revision (3.7%, p < 0.001). Both renal failure and renal
dialysis were independent risk factors for early infection
and revision respectively. However, the other complications
and mortality rate were not mentioned. The purpose of our
study was to retrospectively review the ESRD patients with
dialysis who had a TKA and determine the rate of 90-day
complications and mortality of those patients after the TKA
procedure.

METHODS

Between 2007 and 2012, a total of 18 knee arthroplas-
ties were performed in 15 patients (3 men and 12 women)
with dialysis-dependent renal failure. The indications for
TKA of these patients were severe osteoarthritis of the knee
with failure of conservative treatment. Fourteen patients
were maintained on hemodialysis, with treatments provided
on a thrice-weekly schedule. One patient was maintained on
continuous ambulatory peritoneal dialysis (CAPD). The du-
ration of dialysis before operation was 6.16 years (1 to 17).
The mean age of the patients at the time of total knee arthro-
plasty (TKA) was 64.2 years (48 to 73). This retrospective
study was approved by Institutional Review Board of Chang
Gung Memorial Hospital.

The dialysis patient population carries a higher
risk of comorbid conditions including coronary artery
disease (CAD),®! impaired myocardial function,"” and
carotid plague!'! that related to postoperative complica-
tions. Carotid artery stenosis are potential causes of peri-
operative or postoperative stroke.!'>!¥ Therefore, routine
consultation of cardiologists and neurologists were con-
ducted for those patients at clinic if they were willing to
have a TKA. The cardiovascular survey included 12-lead
electrocardiogram (ECG), echocardiography and thal-
lium-201 myocardial perfusion scintigraphy according to
guidelines on perioperative cardiovascular evaluation and
care for noncardiac surgery, reported by American Heart
Association (AHA)."* The neurologic survey included
duplex ultrasounds of the carotid artery to evaluate the
extent of stenosis of carotid artery. The exclusion criteria
were patients with cardiovascular conditions requiring
further evaluations and treatment according to the guide-
lines of AHA and American College of Cardiology,!¥
or patients with carotid stenosis with higher risks for
stroke."¥ Patients who met the exclusion criteria were
explained the higher risk of postoperative complications
and mortality and need to be followed at a cardiovascular
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or neurologic clinic. In the study period, there were nine
patients who met the exclusion criteria and did not have
knee replacement because of higher surgical risks. The
15 patients in this study who did not meet the exclusion
criteria were explained about the possible postoperative
complications, and were still eligible for TKA with cau-
tions. None of these 15 patients were initially excluded,
and were later included for TKA.

Preoperative comorbidities were also recorded, in-
cluding diabetes mellitus (DM) in 3 patients, hypertension
in 11 patients, CAD in 2 patients, stroke history in one
patients and upper gastrointestinal (UGI) bleeding history
in 5 patients. The previous preoperative infection history
was also noted, including two having urinary tract infection
history and one having liver abscess history. Three patients
were also noted with malignancy history, which included
ureter cancer, heptaocellular carcinoma, and renal cell car-
cinoma. Of them, two patients suffered from renal failure.
Other significant medical history included hypothyroidism
and liver cirrhosis [Table 1]. The pre-operative American
Society of Anesthesiologists Classification (ASA) of each
patients, haemoglobin (Hb) level, prothrombin time (PT),
activated partial thromboplastin time (APTT) were recorded
as well. Each patient received dialysis within 24 hours
before operation

Surgical technique

All patients received primary TKA using the same
prosthesis (Nex-Gen, Legacy Posterior Stabilized Prosthe-
sis; Zimmer, Warsaw, IN, USA). Prophylactic parenteral
antibiotics with cefazolin were given routinely for one day
after operation. The antibiotic- loaded bone cement was
used during operation for preventing post-operative infec-
tion. Vancomycin (1 g in 40 g of bone cement) was used in
5 knees and tobramycin-loaded cement (1 g in 40 g of bone
cement) (Stryker Orthopaedics, Mahwah, NJ), after it was
commercially available in Taiwan, was used in 13 knees.
Postoperatively, all patients were scheduled for continuing
dialysis starting on postoperative day 1 and every other day
thereafter as usual until discharge.

Postoperative follow up

All patients returned to the clinic 2 weeks after surgery
for suture removal and clinical examination. The clinical
and radiographic evaluation of all patients was performed
before operation and at 6 weeks, 12 weeks, 6 months and
then annually during follow up using the clinical and ra-
diographic evaluation system of American Knee Society.!"!
All complications including medical complications, wound
infection, necrosis, deep infections, prosthetic instability or
loosening and mortality within 90 days or one year postop-
eratively were recorded.
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Table 1: Patients’ data and complications as seen in the study

Patient Age at  Comorbidities Preoperative Dialysis Antibiotics Postoperative Complications
Number operation K . duration in cement .
nee score  Function score Knee score  Function
(years) (points) (points) before op (points) score
(years) (points)
1 72 DM, HTN, UTI, 41 35 HD 1 Vancomycin 87 90 CAD s/p stent at
CAD PU 16 months
2 54 Hypothyroidism 30 10 HD 11 Vancomycin 82 80 Nil
55 Hypothyroidism 30 10 HD 12 Vancomycin 82 80 Nil
3 61 PU, UTI 34 25 HD 7 Vancomycin 77 90 Nil
62 PU 31 25 HD 8 Vancomycin 78 90 Nil
4 66 HTN 33 20 HD 7 Tobramycin 82 80 Nil
5 48 DM, HTN 27 15 HD 1 Tobramycin 82 75 Nil
6 69 HTN 36 20 HD 17 Tobramycin 76 75 Nil
7 65 HTN 43 25 PD 1 Tobramycin 82 90 Nil
67 HTN 42 25 PD3 Tobramycin 82 90 Nil
62 Ureter cancer 38 30 HD 7 Tobramycin 87 95 Nil
9 70 Polycystic kidney 30 20 HD 1 Tobramycin 76 80 Nil
disease, HTN
10 71 DM, HTN, CAD 36 15 HD 3 Tobramycin 68 70 Pneumonia
with stent, PU, related sepsis
liver abscess at 10 months
history Left 5" toe
amputation due
to gangrene at
12 months
11 68 HTN, CVA, PU 46 10 HD 10 Tobramycin 72 70 Pneumonia
at 1 month
Pneumonia
related sepsis
at 4 months
Recurrent stroke
at 10 months
12 62 HTN, liver 27 10 HD 8 Tobramycin 77 70 Nil
cirrhosis, HCC
13 62 HTN 38 25 HD 10 Tobramycin 82 80 Nil
14 69 RCC 41 15 HD 3 Tobramycin 77 80 Nil
15 73 HTN, asthama, PU 43 15 HD 1 Tobramycin 77 80 Nil

Abbreviations: DM: Diabetes mellitus; CAD: Coronary artery disease; CVA: Cerebrovascular accident; UTI: Urinary tract infection; RCC: Renal
cell carcinoma; HCC: Hepatocellular carcinoma; PU: Peptic ulcer; HD: Hemodialysis; PD: Peritoneal dialysis; op: operation; s/p: status post

Statistical analysis

The preoperative and postoperative knee score and
function score were compared statistically using Wilcoxon
Singed Rank test with statistical significance set at p < 0.05.
The statistical comparisons were made using Statistical
Package for Social Science (SPSS) software (Version 15;
Chicago, IL, USA).

RESULTS

The preoperative ASA classification of all patients was
2 in two patients and 3 in thirteen patients, average Hb values
was 11.4g/dl (range, 9.5-13.4) average PT was 10.46 seconds
(range, 9.3-18) and APTT was 30.72 seconds (range,
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23.9~60.2).The average hospital stay in these patients was
6.72 days (range, 6~9). And all patients completed at least
post-operative 90-day follow up. The average follow up time
was 25 months (range: 6~59).

The preoperative Knee Society knee score was
36 points (range, 27~46) and it improved to 79 points (range,
68~87) at the latest follow up (p < 0.001). The patient
with low score (68 points) was a case with toe gangrene
who underwent toe amputation at follow up period. The
Knee Society function score improved from preoperative
19.4 points (range, 10~35) to 81 points (range, 70~95) at
the latest follow up (p < 0.001) [Table 1].

Among the 18 knee arthroplasties, one patient had
an early complication (within 90 days and diagnosed as



pneumonia), due to which she was admitted in the chest
ward for further treatment. The 90-day complication rate
was 6.7%. There were 3 patients (20%) who presented late
complications (>90 days) after operation. The one with
early complication of pneumonia, suffered from pneumonia
related sepsis and was readmitted 4 months after operation.
The patient was also diagnosed with recurrent stroke later.
Another patient was hospitalized for pneumonia related
sepsis 10 months after left TKA. He also received left 5™ toe
amputation surgery due to gangrene, which was on the
same side of knee arthroplasty. A third patient had cardiac
catheterization and stenting due to heart attack 16 months
after operation [Table 1].

No wound necrosis or prosthetic joint infection was
noted in patients, and was not seen even in those who
developed sepsis as a complication during the follow up.
No mortality was noted during the follow up period of the
patients. There were no prosthetic failure noted, or loosen-
ing requiring a revision surgery was also not seen during
the radiographic and clinical evaluations during follow up.

DISCUSSION

The reports on perioperative mortality associated
with TKA were sporadic. In series ranging from 2736 to
253,370 arthroplasties, the mortality rate has ranged from
0.1% to 0.8%."5'8 However, the duration of postoperative
period in which the mortality was calculated, varied from
30 days to one year. We chose 90-day mortality rate after
TKA (death occurring intraoperatively, during hospitaliza-
tion and within 90 days after surgery) according to Gill
et al.™ who reported 0.46% 90-day mortality rate after
primary TKA in general population. They also concluded
that increasing patient age and associated comorbidities
were the risk factors for mortality. The ESRD substantially
increases the risks of death, cardiovascular disease, and use
of specialized health care.™ The dialysis patients are facing
an annual mortality rate of approximately 25% due to disease
nature and being associated with a high prevalence of car-
diovascular disease.” Therefore, we considered that 90 days
may be the optimal duration for perioperative mortality for
this particular patients group after TKA. Sakallale er al.”
reported 7 mortalities (58%) of 12 dialysis patients after
THA. Of them, 4 patients (33%) died within one year. Liber-
man et al., reported 5 deaths (45%) of dialysis patients after
THA at an average follow up of 55 months.”?" Four were
secondary to sepsis and the other related to renal failure. In
our series, there were no 90-day or one-year mortalities in
our 15 patients after TKA at a mean follow up of 25 months.
But we did have two patients complicated with sepsis and
pneumonia postoperatively. However, they survived after
meticulous medical care. Patients with long-term dialysis
are associated with renal anemia, hypoproteinemia and
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decreased immunity which increase the rate of postopera-
tive infection.”*>* However, with improvement of surgical
technique and medical care in the past decade, the mortality
rate of dialysis patients after joint replacement will be lower
than previously reported. Li et al., reported one death of
21 patients with hemodialysis 7 years after THA.*4

The second important issue of TKA in dialysis patients
is deep infection. According to McCleery et al., patients
with renal failure had a significantly increased risk of early
and late infection after TKA." The rate of deep infection
of the prosthetic joint after THA in dialysis patients ranged
from 0% to 19%.4%2123 Some patients died because of deep
infection of the hip.™ Therefore, aside from systemic antibi-
otic therapy, aseptic surgical technique and improvement of
the surgical environment such as ultraviolet light, we have
started to use antibiotic-loaded cement with vancomycin or
commercial tobramycin-loaded cement (Stryker Orthope-
dics, Mahwah, New Jersey) in dialysis patients undergoing
TKA since 2007. Previous studies have shown that com-
bined use of gentamycin-load bone cement and systemic
antibiotic therapy is an efficient strategy to reduce the risk
of infection after primary hip arthroplasty.?® In the early
study period, we added vancomycin 1g in 40g bone cement
as antibiotic-loaded bone cement for infection prophylaxis.
Since 2010, tobramycin-loaded cement (Simplex P bone
cement with 1.0g of tobramycin per 40g of bone cement)
was available in our hospital and then it was used in patients
with higher risk for infection after joint arthroplasty. The
factors associated with higher risk of infection after total
joint arthroplasty include patients with revision surgery, a
history of infection or a decreased immunity.*”’ ESRD is
one of the disease entities that decrease the immunity of the
patients.'?*! Efficacy of tobramycin-loaded cement used dur-
ing total joint arthroplasty for the reduction of deep sepsis is
well-demonstrated previously in vitro,*8%! in vivo**3! and
clinical studies.**! The elution properties of vancomycin
may not be as effective as that of tobramycin in clinical
study,”! however, our results showed that there were no
deep prosthetic joint infections of the dialysis patients us-
ing tobramycin or vancomycin-loaded in the bone cement.
We considered that the results of low mortality and low
infection in dialysis patients is attributed to routine use of
antibiotics-loaded cement during TKA and postoperative
meticulous medical care.

The safety of antibiotic-loaded cement in patients with
impaired renal function has been concerned. Previous studies
have demonstrated the systemic safety of high-dose vanco-
mycin and gentamycin antibiotics spacer.”* Walenkamp and
Vree have suggested that local gentamycin treatment may
be used in renal impairment.”*> However, recently van Raaij
et al., reported a case of acute renal failure following use
of gentamycin-loaded cement beads and block spacer for
infected TKA."® Curtis et al., reported acute renal failure
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in a patient with renal insufficiency undergoing treatment of
infected TKA with combined use of tobramycin-cefazolin
bone cement and block spacer.”*” Both reports had used a
high dose of aminoglycoside (2 g of gentamycin-loaded
block spacer and 7 chains of 0.945 g gentamycin bone ce-
ment beads in van Raaij report,?® 3.6 g tobramycin and 3 g
cefazolin loaded bone cement and block spacer in Curtis
report’®”!) and Palacos cement. Investigators compared the
elution power of tobramycin from different cements and
found significant more elution from Palacos than Simplex
cement.® Penner et al., demonstrated in vitro that combin-
ing antibiotics including tobramycin in the bone cement may
alter the porosity of bone cement and allow more elution of
tobramycin.”*®! In our series, the choice of aminoglycoside in
the bone cement was tobramycin manufactured by Stryker
Orthopedics (Simplex-P bone cement, 1g tobramycin per
40 g bone cement), the dose of tobramycin is much lower
than that used in infected TKA and we did not add other
antibiotics in the bone cement. The safety of commercial
tobramycin-loaded cement has been well investigated.™ "
Nevertheless, the use of high dose antibiotics-loaded ce-
ment in patients with renal insufficiency should be cautious.

Our 90-day complication rate was 6.7%. This was a
68-year-old woman developed pneumonia and sepsis one
month after TKA. Fortunately, with use of tobramycin-load-
ed cement during TKA, there has been no prosthetic joint
infection since then. Stenvinkel er al.,'"! reported that
higher association of atherosclerotic cardiovascular disease
and carotid plagues in patients with chronic renal failure
compared with healthy controls. Our results of three late
complications including recurrent stroke in 1, toe amputa-
tion due to peripheral artery occlusion disease in 1, and
acute myocardial infarction in 1 which were all related to
atherosclerotic vascular disease, the preexisting comorbidity
of all 3 patients.

We acknowledged the limitations of the study. First,
our patients group is small. It is because the life expectancy
of the dialysis patients is not long enough for development
of severe arthritis of the knee and the dialysis patients
may be reluctant to accept TKA. However, this study is
the first report of mortality and complications of dialysis
patients undergoing TKA. Second, the follow up period
was short (25 months). However, this study focused on
short-term complications and mortality only because the
late complications and mortality are mostly caused by na-
ture of the disease or associated cardiovascular disease of
the dialysis patients.

In conclusion, TKA with antibiotic-loaded cement is
an effective treatment modality for dialysis patients with
severe knee arthritis. Our results showed a substantial low
short-term mortality and deep infections in 15 selected dialy-
sis patients undergoing TKA. However, patients need to be
informed of the possible risk of postoperative cardiovascular
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or cerebrovascular thromboembolism before the operation,
due to nature of the ESRD.
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