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Case

Pseudogout in a total joint arthroplasty is rare and can be difficult to distinguish from a
prosthetic joint infection (PJI). In this unique case, we present a patient who developed
her first episode of pseudogout 17 years after her primary total knee arthroplasty at age

75.

Conclusion

With similar clinical and laboratory findings, it is important to distinguish the presence
of PJI and inflammatory arthropathy. The use of diagnostic tools available, consideration
of patient co-morbidities, and timing of symptoms can help guide surgeons’ treatment.

INTRODUCTION

Calcium pyrophosphate deposition disease (CPPD) is an in-
flammatory arthropathy characterized by the accumulation
of calcium pyrophosphate dihydrate crystals into synovial
and periarticular connective tissue.! The acute manifesta-
tion of this condition is referred to as pseudogout due to
a clinical presentation similar to that of an acute episode
of urate arthropathy known as a gout attack.? Larger joints
are frequently affected by CPPD with the knees, hips, and
shoulders being the most common locations.2 CPPD has an
estimated prevalence of 4% to 7% of the population with a
predisposition towards elderly patients.3*

The clinical presentation of periprosthetic crystalline
arthropathy, which includes both gout and pseudogout, is
similar to PJI with underlying symptoms consisting of ery-
thema, swelling, and pain in the affected joint.> While total
knee arthroplasty (TKA) has a high survivorship, infection
is a devastating complication.®” Based on Medicare data,
the infection rate in the first 2 years following TKA is 1.55%
with an additional 0.46% in years 2-10.8 Although the in-
cidence is unknown, there has been minimal reporting of
periprosthetic crystalline arthropathy following TKA in the
literature.>-9

While pseudogout in a joint after arthroplasty is a rare
phenomenon, it is difficult to distinguish from infection

and could also present with a concomitant infection.10:11
In this unique case, we present an elderly patient who de-
veloped her first episode of pseudogout at 75 years of age,
which was 17 years after her primary TKA leading to an
isolated polyethylene exchange. The patient provided in-
formed consent for publication of this article.

CASE HISTORY

A 75-year-old female with a past medical history of atrial
fibrillation, hypothyroidism, hyperlipidemia, hypertension,
and breast cancer presented to the emergency department
(ED) 17 years after her index primary TKA with 24 hours
of acute left knee pain, inability to ambulate, and one ob-
jective fever with temperature of 101.4° F prior to arrival.
The patient was afebrile on arrival to the ED. Initial x-rays
demonstrated a well-placed, well-fixed implant in her left
knee (Figure 1). She reported painful weight bearing, pain
with active range of motion of the knee, and pain at rest.
On physical examination, she was alert and oriented.
Her left knee was warm to touch and had a moderate effu-
sion with erythema globally to the knee. She had pain when
examining passive and active range of motion with flexion
limited to 80° due to pain. Of note, she had a contralateral
TKA, which was performed 5 years prior that was asympto-
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Figure 1. Initial radiographs obtained in the ED include an (a) anterior-posterior (AP), (b) lateral and (c) sunrise

view of the left knee.

matic with no evidence of instability and a 0° to 125° range
of motion.

The patient’s left knee was aspirated obtaining 40 mL of
yellow, cloudy fluid. The sample yielded 20,460 cells/uL, of
which 94% were neutrophils. The complete cell count and
differential is listed in Table 1. Gram stain was negative.
A synovial fluid crystal analysis detected the presence of
calcium pyrophosphate dihydrate crystals. Initial labs ob-
tained included an erythrocyte sedimentation rate (ESR) of
16, C-reactive protein (CRP) of 142.8, and a WBC count of
13.7. Blood cultures x 2 resulted in no growth at both 24 and
48 hours.

The patient was started on vancomycin and zosyn im-
mediately following aspiration. The synovial fluid analysis
demonstrated calcium pyrophosphate crystals, and in-
domethacin was added to her medication regimen. Al-
though she had a small improvement in her pain over the
ensuing 12 hours, she continued to be symptomatic and
was unable to bear weight. After a full discussion with the
patient regarding the options, it was felt the best course
was to proceed with an irrigation and debridement (1&D)
and polyethylene exchange as there was concern for a

Table 1. Initial joint synovial fluid aspirate cell count
and differential.

Initial joint aspirate

Nucleated cell count 20,460 cells/uL
Red blood cell count 880 cells/uL
Neutrophils relative 94%
Lymphocytes relative 4%

Monocytes relative 2%

mixed picture of an infection superimposed on a pseudo-
gout attack.

Informed consent with shared decision making was ob-
tained. Prior to skin incision, 2g of intravenous cefazolin
was given in addition to vancomycin and zosyn scheduled
dosing. The knee was again aspirated and 10 ml of clear yel-
low fluid were obtained, which resulted in 3,851 cells/uL,
of which 71% were neutrophils. The complete differential is
included in Table 2. Gram staining and the synovial fluid
crystal analysis from this aspirate were negative. Five soft
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Table 2. Intraoperative joint synovial fluid aspirate
cell count and differential.

Intraoperative joint aspirate

Nucleated cell count 3,851 cells/uL
71%

Neutrophils relative

tissue samples taken from the synovium and peri-articu-
lar tissue demonstrated a range of <5 neutrophils per high
power field to 15 neutrophils per high power field.

The implants were well fixed with no signs of wear upon
intraoperative inspection. A complete synovectomy and co-
pious irrigation with high pressure lavage was performed,
and a povidone-iodine solution was used as a soak for 3
minutes.!? Following the removal of all contaminated in-
strumentation from the field, the field was re-draped and
new instrumentation was introduced. A new 11 mm poly-
ethylene component was placed without difficulty. The pa-
tient was taken through stable and range of motion arc
from 0° to 125°. One gram of vancomycin powder was used
topically prior to closing and a medium hemovac drain was
placed.

All cultures taken including the ED and intra-operatively
aspirates were negative and resulted in no growth to date
and held for 14 days to detect the presence of microorgan-
isms with prolonged incubation times.13

The patient was placed on deep venous prophylaxis and
continued intravenous antibiotics for 72 hours, then dis-
charged on doxycycline 100mg PO BID for 30 days per in-
fectious disease recommendations. At the 3-month follow-
up period, the patient was pain free, with a range of motion
of 0° to 125° degrees in the operative limb.

DISCUSSION

In 2011, the Musculoskeletal Infection Society (MSIS) con-
vened to establish standard major and minor criteria for
defining a PJI. Major criteria for diagnosing a PJI consisted
of either two positive cultures isolated from separate spec-
imen sites or the presence of a sinus tract communicating
with the prosthesis.!2 To incorporate new diagnostic tests
since its conceptualization, a scoring system was developed
in 2018 at the International Consensus Meeting (ICM) and
minor criteria were updated to include an elevated serum
CRP >10mg/L or serum D-dimer >860ng/mL (2 points), an
elevated serum ESR >30mm/h (1 point), an elevated syn-
ovial WBC >3,000 cells/uL. or positive synovial leukocyte
esterase (3 points), a positive synovial alpha defensin (3
points), an elevated synovial neutrophil percentage >80% (2
points), and an elevated synovial CRP >6.9mg/L (1 point).!3
14 Additionally, intraoperative findings were incorporated
into scoring and include a positive histology defined as >5
neutrophils per high power field (hpf) in 5 hpf at 400x

magnification (3 points), purulence of the affected joint (3
points), and a single positive culture (2 points). After aggre-
gating preoperative scores from minor criteria, a score of >6
indicates infection while a score between 2 to 5 is inconclu-
sive.!5> When the intraoperative and minor criteria values
are combined, a score >6 indicates the presence of an infec-
tion while a score of 4 or 5 is inconclusive.l3 The updated
2018 ICM criteria resulted in a higher specificity than the
original 2011 MSIS criteria, 97.7% vs. 79.3%, respectively.1>
In our case, the patient did not meet either of the major
criteria. However, the patient had a preoperative score of 8,
which indicated an infection according to the minor crite-
ria. Furthermore, the patient had a combined minor and in-
traoperative score of 10, which was again consistent with
infection.

A two-stage revision has been regarded as standard of
care for a chronically infected TKA.1617 A systematic re-
view by Pangaud et al. demonstrated the eradication rate
of a knee PJI ranged from 54% to 100% with an average
of 84.8% in the 1,086 patients examined.!® Complications
from a two-stage revision do, however, include degradation
of bone stock, soft tissue defects resulting in the need for a
constrained prosthesis, and periprosthetic fractures.19:20

While two-stage reimplantation procedures are the stan-
dard of care for chronic deep PJIs, irrigation and debride-
ment with polyethylene exchange (IDPE) can also be con-
sidered as an acute alternative treatment before the
development of a biofilm.2! Potential advantages for IDPE
include fewer surgeries, a reduction in potential intraop-
erative complications, and less direct costs.1? In a study
investigating the use of debridement, antibiotics, and im-
plant retention (DAIR), Ottesen et al. determined DAIR to
be viable and safe treatment option for PJI such that 90%
of patients who underwent DAIR within 90 days of primary
TKA surgery were infection free at a minimum 2-year fol-
low-up.22 Furthermore, Duque et al. reported I&D with a
liner exchange to be suitable option for a PJI such that
85.25% of patients without a methicillin-resistant Staphy-
lococcus aureus (MRSA) or Pseudomonas aeruginosa in-
fection had successful eradication.23 Additionally, Brimmo
et al. examined the four-year survivorship of a two-stage
revision TKA, reporting that patients treated with a prior
I&D did not have an increased risk of failure compared to
those without a prior I&D.24 Our patient had a negative
gram stain and no growth at 18 hours of an organism such
that we felt the odds were favorable for an IDPE. Moreover,
with Carson et al. documenting the sensitivity and speci-
ficity of MRSA growth on agar at 24 hours being 98.3% and
98.2%, respectively, we felt IDPE was a more favorable op-
tion for our patient as no growth was found in this time
interval.25 There is a balance in achieving an expeditious
IDPE and also allowing ample time for cultures to finalize,
which must take into account all patient factors to deter-
mine the best timing of treatment.

Orthopedic Reviews 3



Pseudogout After Total Knee Arthroplasty Meeting Minor Criteria for Infection Treated by Polyethylene Ex...

REFERENCES

1. Rosales-Alexander ], Balsalobre Aznar J, Magro-
Checa C. Calcium pyrophosphate crystal deposition
disease: diagnosis and treatment. OARRR.
2014;6:39-47. doi:10.2147/0arrr.s39039

2. Calcium pyrophosphate dihydrate crystal
deposition disease. Semin Musculoskelet Radiol.
2003;7(3):175-186. doi:10.1055/s-2003-43228

3. Neame RL, Carr AJ, Muir K, Doherty M. UK
community prevalence of knee chondrocalcinosis:
evidence that correlation with osteoarthritis is
through a shared association with osteophyte. Ann
Rheum Dis. 2003;62(6):513-518. doi:10.1136/ard.6
2.6.513

4. Felson DT, Naimark A, Anderson J, Kazis L, Castelli
W, Meenan RF. The prevalence of knee osteoarthritis
in the elderly. The Framingham Osteoarthritis Study.
Arthritis Rheum. 1987;30(8):914-918. doi:10.1002/ar
t.1780300811

5. Bradley AT, King CA, Lin Y, Sculco P, Balach T,
Landy DC. Distinguishing Periprosthetic Crystalline
Arthropathy from Infection in Total Knee
Arthroplasty: A Systematic Review. ] Knee Surg.
2020;35(06):668-675. d0i:10.1055/s-0040-1716507

6. Bozic KJ. The impact of infection after total hip
arthroplasty on hospital and surgeon resource
utilization. J Bone Joint Surg Am. 2005;87(8):1746. do
i:10.2106/jbjs.d.02937

7. Matar WY, Jafari SM, Restrepo C, Austin M, Purtill
], Parvizi J. Preventing infection in total joint
arthroplasty. J Bone Joint Surg Am.
2010;92(Supplement_2):36-46. doi:10.2106/jbjs.j.010
46

8. Garvin KL, Konigsberg BS. Infection following total
knee arthroplasty: prevention and management. Instr
Course Lect. 2012;61:411-419.

9. Sonsale PD, Philipson MR. Pseudogout after total
knee arthroplasty. J Arthroplasty. 2007;22(2):271-272.
doi:10.1016/j.arth.2006.10.004

10. Argyropoulos M, Iyengar KP, Suraliwala KH. First
Presentation of Acute Pseudogout Following Total
Knee Replacement. J Orthop Case Reports.
2018;8:32-34. d0i:10.13107/jocr.2250-0685.1146

11. Holt G, Vass C, Kumar CS. Acute crystal arthritis
mimicking infection after total knee arthroplasty.
BMJ. 2005;331(7528):1322-1323. d0i:10.1136/bmj.33
1.7528.1322

12. Parvizi J, Zmistowski B, Berbari EF, et al. New
definition for periprosthetic joint infection: from the
Workgroup of the Musculoskeletal Infection Society.
Clin Orthop Relat Res. 2011;469(11):2992-2994. doi:1
0.1007/s11999-011-2102-9

13. Abdelaziz H, Rademacher K, Suero EM, et al. The
2018 International Consensus Meeting Minor Criteria
for Chronic Hip and Knee Periprosthetic Joint
Infection: Validation From a Single Center. |
Arthroplasty. 2020;35(8):2200-2203. doi:10.1016/j.art
h.2020.03.014

14. Goswami K, Parvizi ], Maxwell Courtney P.
Current Recommendations for the Diagnosis of Acute
and Chronic PJI for Hip and Knee—Cell Counts,
Alpha-Defensin, Leukocyte Esterase, Next-generation
Sequencing. Curr Rev Musculoskelet Med.
2018;11(3):428-438. d0i:10.1007/s12178-018-9513-0

15. Parvizi J, Tan TL, Goswami K, et al. The 2018
Definition of Periprosthetic Hip and Knee Infection:
An Evidence-Based and Validated Criteria. J
Arthroplasty. 2018;33(5):1309-1314.e2. doi:10.1016/
j.arth.2018.02.078

16. Burnett RS]J, Kelly MA, Hanssen AD, Barrack RL.
Technique and timing of two-stage exchange for
infection in TKA. Clin Orthop Relat Res.
2007;464:164-178. d0i:10.1097/blo.0b013e318157eb1
e

17. Garvin KL, Miller RE, Gilbert TM, White AM,
Lyden ER. Late Reinfection May Recur More Than 5
Years After Reimplantation of THA and TKA: Analysis
of Pathogen Factors. Clin Orthop Relat Res.
2018;476(2):345-352. d0i:10.1007/511999.000000000
0000050

18. Pangaud C, Ollivier M, Argenson JN. Outcome of
single-stage versus two-stage exchange for revision
knee arthroplasty for chronic periprosthetic
infection. EFORT Open Rev. 2019;4(8):495-502. doi:1
0.1302/2058-5241.4.190003

19. Buller LT, Sabry FY, Easton RW, Klika AK,
Barsoum WK. The preoperative prediction of success
following irrigation and debridement with
polyethylene exchange for hip and knee prosthetic
joint infections. J Arthroplasty.
2012;27(6):857-864.e4. doi:10.1016/j.arth.2012.01.00
3

Orthopedic Reviews


https://doi.org/10.2147/oarrr.s39039
https://doi.org/10.1055/s-2003-43228
https://doi.org/10.1136/ard.62.6.513
https://doi.org/10.1136/ard.62.6.513
https://doi.org/10.1002/art.1780300811
https://doi.org/10.1002/art.1780300811
https://doi.org/10.1055/s-0040-1716507
https://doi.org/10.2106/jbjs.d.02937
https://doi.org/10.2106/jbjs.d.02937
https://doi.org/10.2106/jbjs.j.01046
https://doi.org/10.2106/jbjs.j.01046
https://doi.org/10.1016/j.arth.2006.10.004
https://doi.org/10.13107/jocr.2250-0685.1146
https://doi.org/10.1136/bmj.331.7528.1322
https://doi.org/10.1136/bmj.331.7528.1322
https://doi.org/10.1007/s11999-011-2102-9
https://doi.org/10.1007/s11999-011-2102-9
https://doi.org/10.1016/j.arth.2020.03.014
https://doi.org/10.1016/j.arth.2020.03.014
https://doi.org/10.1007/s12178-018-9513-0
https://doi.org/10.1016/j.arth.2018.02.078
https://doi.org/10.1016/j.arth.2018.02.078
https://doi.org/10.1097/blo.0b013e318157eb1e
https://doi.org/10.1097/blo.0b013e318157eb1e
https://doi.org/10.1007/s11999.0000000000000050
https://doi.org/10.1007/s11999.0000000000000050
https://doi.org/10.1302/2058-5241.4.190003
https://doi.org/10.1302/2058-5241.4.190003
https://doi.org/10.1016/j.arth.2012.01.003
https://doi.org/10.1016/j.arth.2012.01.003

Pseudogout After Total Knee Arthroplasty Meeting Minor Criteria for Infection Treated by Polyethylene Ex...

20. Sabry FY, Buller L, Ahmed S, Klika AK, Barsoum
WK. Preoperative prediction of failure following two-
stage revision for knee prosthetic joint infections. J
Arthroplasty. 2014;29(1):115-121. doi:10.1016/j.arth.2
013.04.016

21. Pang HN, Bin Abd Razak HR, Petis S, Naudie DDR,
MacDonald SJ. The role of isolated polyethylene
exchange in total knee arthroplasty. EFORT Open Rev.
2017;2(3):66-71. d0i:10.1302/2058-5241.2.160049

22. Ottesen CS, Troelsen A, Sandholdt H, Jacobsen S,
Husted H, Gromov K. Acceptable Success Rate in
Patients With Periprosthetic Knee Joint Infection
Treated With Debridement, Antibiotics, and Implant
Retention. J Arthroplasty. 2019;34(2):365-368. doi:1
0.1016/j.arth.2018.09.088

23. Duque AF, Post ZD, Lutz RW, Orozco FR, Pulido
SH, Ong AC. Is There Still a Role for Irrigation and
Debridement With Liner Exchange in Acute
Periprosthetic Total Knee Infection? J Arthroplasty.
2017;32(4):1280-1284. doi:10.1016/j.arth.2016.10.029

24. Brimmo O, Ramanathan D, Schiltz NK, Pillai
ALPC, Klika AK, Barsoum WK. Irrigation and
Debridement Before a 2-Stage Revision Total Knee
Arthroplasty Does Not Increase Risk of Failure. J

Arthroplasty. 2016;31(2):461-464. doi:10.1016/j.arth.2
015.08.044

25. Carson J, Lui B, Rosmus L, Rennick H, Fuller J.
Interpretation of MRSA Select screening agar at 24
hours of incubation. J Clin Microbiol.
2009;47(3):566-568. doi:10.1128/jcm.01566-08

Orthopedic Reviews


https://doi.org/10.1016/j.arth.2013.04.016
https://doi.org/10.1016/j.arth.2013.04.016
https://doi.org/10.1302/2058-5241.2.160049
https://doi.org/10.1016/j.arth.2018.09.088
https://doi.org/10.1016/j.arth.2018.09.088
https://doi.org/10.1016/j.arth.2016.10.029
https://doi.org/10.1016/j.arth.2015.08.044
https://doi.org/10.1016/j.arth.2015.08.044
https://doi.org/10.1128/jcm.01566-08

	Case
	Conclusion
	INTRODUCTION
	CASE HISTORY
	DISCUSSION
	References

