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1  |  BACKGROUND

Severe acute respiratory syndrome coronavirus 2 (SARS- CoV- 2) in-
fection and the resulting coronavirus 2019 disease (COVID- 19) have 
spread all around the world since 2019 and have affected millions 
of people. Although vaccines have helped to decelerate the spread 
of the disease, there have been adverse events associated with 
almost all types of COVID- 19 vaccines. These adverse events are 
mostly mild, and they range from injection- side pain, muscle pain, 
fatigue and fever to autoimmune diseases such as reactive arthri-
tis, systematic lupus erythematosus, vasculitis, and so on.1 Severe 

symptoms are comparatively rare, and include severe pneumonia, 
acute respiratory distress syndrome, and even multiple organ fail-
ure.2 Reactive arthritis is a sterile arthritis usually caused by an over- 
stimulated autoimmune response by bacterial antigens deposited in 
the joints, typically followed by a gastrointestinal or urinary infec-
tion.3 Although reactive arthritis is mostly associated with bacterial 
infection, viruses including SARS- CoV- 2 have also been reported to 
trigger the condition.4

Our case reports the development of acute reactive arthri-
tis after a COVID- 19 vaccination. The primary suspicion of pyo-
genic arthritis was excluded by blood tests and by a complex 
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Abstract
Background: Severe acute respiratory syndrome coronavirus 2 (SARS- CoV- 2) infec-
tion and the resulting coronavirus 2019 disease (COVID- 19) have spread all around 
the world since 2019 and have affected millions of people. The development of 
COVID- 19 vaccines helped to decelerate the spread of the virus. However, as in the 
case of vaccines against other infectious diseases, adverse events can also present 
with COVID- 19 vaccines.
Case Presentation: We report here a rare case of a 53- year- old man with knee- joint 
synovitis, after the first dose of messenger RNA vaccine, with no fever and a nega-
tive COVID- 19 reverse transcription polymerase chain reaction test. During a clini-
cal examination the suspicion of pyogenic arthritis was excluded by blood tests and 
by a complex joint effusion examination, including a microbiological and cytological- 
energy analysis of the synovial fluid. The treatment received by our patient consisted 
of 3 doses of dexamethasone administered intravenously over a period of 3 days. All 
the symptoms improved after this therapy, and in the 3- week follow- up period we 
recorded full recovery with no consequences.
Conclusion: Case reports on patients undergoing COVID- 19 vaccination should be 
examined in order to detect rare and long- term side- effects. This is the first report 
to present the outcomes of an ultrastructural analysis of post- vaccination synovitis.
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joint effusion examination of the synovial fluid (SF), including a 
cytological- energy analysis. Only 4 other cases of reactive arthri-
tis after COVID- 19 vaccination have been published until now in 
the literature.

2  |  C A SE PRESENTATION

Our patient is a 53- year- old Caucasian man with a medical history 
of arterial hypertension and diabetes mellitus type 2. He was ad-
mitted to the Internal Medicine Department in our small regional 
hospital with 4- day persisting swelling, pain and monoarticular 
synovitis. According to the patient, all these symptoms started 
3 days after the first dose of a messenger RNA (mRNA) vaccine 
(BNT162b2 Pfizer/BioNTech®). The whole time, the patient had no 
fever. He had no history of trauma, rheumatic disease, or arthrosis 
in the affected knee joint. There were no pathological findings in 
the X- ray of the left knee (Figure 1). There were no abnormalities 
in the blood count, and C- reactive protein (CRP) was elevated to 
91.8 mg/L.

The Orthopedic Department of our hospital was consulted to 
exclude the suspicion of pyogenic arthritis. During a physical exam-
ination, slightly limited flection due to the pain showed up. An ul-
trasound examination detected an effusion in the left knee joint. A 
puncture from the suprapatellar recess of the left knee guided by 
ultrasound was performed, and approximately 50 mL of serous SF 
sample were aspired; 20 mL of the SF sample were sent for a mi-
crobiological analysis, and the remaining 30 mL were sent for a 
cytological- energy analysis. The results from the cytological- energy 
analysis were known within hours and excluded a pyogenic inflam-
mation process in the affected knee joint, since the metabolic ac-
tivity was normal. In addition, elevated levels of CRP (22.0 mg/L) 
were revealed in the SF, which correlated with the levels in the blood 

sample. The normal level of aspartate aminotransferase (AST) in the 
SF (17.4 IU/L) excluded local tissue damage in the knee joint. The 
normal uric acid concentration (237.0 mmol/L) showed no gouty im-
pairment in this location. The treatment that we established was 3 
doses of dexamethasone administered intravenously over a period of 
3 days. In the 3- day follow- up, it was observed that all the symptoms 
had improved, and that the CRP levels had decreased to 8.75 mg/L. 
According to the ultrasound a small amount of joint effusion per-
sisted in the left knee. The effusion was punctured and was sent 
once more for a microbiological and cytological- energy analysis. The 
results from the microbiological analysis finally returned with no de-
tection of microbes in either of the SF samples of the left knee. The 
results of the cytological- energy analysis confirmed again that there 
was no presence of an ongoing inflammatory process in the affected 
knee joint. The levels of CRP decreased to normal levels. The patient 
was sent home from the inpatient unit, and in the 3- week follow- up 
we recorded a full recovery of our patient with no consequences.

In the analysis of the first SF sample, pleocytosis of neutrophils 
was found (number of nucleated cells = 4680/1 μL; percentage of 
neutrophils = 89.0%; percentage of lymphocytes = 8.0%; percent-
age of monocytes = 3.0%) (Figure 2). The aerobic metabolism in the 
SF is determined by the coefficient of energy balance (KEB). In the 
first SF sample area the aerobic metabolism with KEB = 34.1 reliably 
excluded the purulent type of inflammation induced by extracellu-
lar bacteria.5,6 The analysis of the second SF sample manifested a 
decrease in the cell count (360/1 μL) and a significant decrease in 
neutrophils (percentage of neutrophils = 6.0%; percentage of lym-
phocytes = 71.0%; percentage of monocytes = 23.0%) (Figure 3). The 
persisting aerobic metabolism in the SF sample area (KEB = 33.5) 
again excluded a significant inflammatory reaction in this site.5,6

An evaluation of these findings led us to the conclusion that 
there had been significant reactive changes in the knee joint, fol-
lowed by regression.

F I G U R E  1  X- ray of the left knee: 
anterior- posterior (A), lateral (B) views
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3  |  DISCUSSION

Like COVID- 19 vaccines, vaccines against other infectious diseases 
have helped to decelerate the spread of diseases. Although vaccination 
is a very beneficial option, adverse events and effects may also be pre-
sent. Most of the reported adverse events after the Pfizer- BioNTech 
vaccine, which was the first mRNA vaccine, are mild and self- limited. 
They include injection- site pain, fatigue, muscle pain and fever. Severe 
reactions, for example autoimmune diseases such as reactive arthritis, 
systematic lupus erythematosus, vasculitis or anaphylactic shock are 
rare.7 The mechanism of the development of an autoimmune disease 
after vaccination is not fully known. It may be caused by the inacti-
vated virus or by the adjuvant found in the vaccines.8

Only 4 other cases of reactive arthritis after COVID- 19 vaccina-
tion have been published in the literature, but none of them devel-
oped after the Pfizer- BioNTech vaccine. In 2 of these cases, reactive 
arthritis presented in small joints of the hand9 and in 1 case in the 
elbow joint.10 The last case report describes reactive arthritis in the 

knee joint, as in our case.1 In all these cases, the onset of the symp-
toms of reactive arthritis appeared several days after inoculation. 
The treatment in all of the cases reported until now has included 
the application of a corticosteroid. However, the method of appli-
cation has varied from oral administration to an intra- articular in-
jection into the affected joint. In the treatment of arthritis of small 
hand joints, oral corticoid tablets were prescribed for 1 week.9 The 
arthritis in the elbow joint and in the knee joint were treated with a 
single intra- articular injection of corticoids.1,10 In our case, we used 
3 doses applied intravenously for a period of 3 days. In all of the re-
ported cases, the patients recovered fully without any recurrences 
or consequences.

In our case report, we applied a cytological- energy analysis of 
the knee joint effusion as a part of our diagnostic process. This is an 
accessible, rapid and affordable method which facilitates the clarifi-
cation if there is an ongoing local inflammatory process in the joint 
effusion. The results of a cytological- energy analysis are available 
within a few hours after sampling. This is far earlier than the results 
of a microbiological analysis, which are available only after several 
days. If it is necessary to determine whether or not the inflamma-
tion is purulent, a cytological- energy analysis can promptly exclude 
pyogenic complication. This exclusion of an ongoing inflammatory 
process in the SF also clarifies that there is no ongoing inflammatory 
process in the extravascular body fluids.11

This is the first use of a cytological- energy analysis for analyzing 
joint effusion after a COVID- 19 vaccination. This method reveals im-
munocompetent cells, and also their metabolic activity. In the first 
SF sample, before our treatment, there were predominantly neutro-
phils with a segmented nucleus. In the SF sample after the cortico-
steroid therapy the neutrophils were less numerous. We obtained 
information about the concentration of CRP. The levels of CRP were 
elevated in the first SF sample, which correlates with levels of CRP 
in the blood sample. In the second SF sample, the levels of CRP were 
substantially decreased as in the blood sample.

In both SF samples, before and after the treatment, there was 
normal metabolic activity. This excluded the presence of an ongoing 
inflammatory process with an oxidative burst. This analysis also re-
veals the levels of AST and uric acid in the SF sample. In our case re-
port, there was a normal level of AST in the joint effusion, indicating 
there was no destruction of the tissue in the located area. In addition, 
the normal level of uric acid indicated that there were no gout alter-
ations. A cytological- energy analysis of the SF can also be used in 
the diagnostic process, for typing the tumor and for accelerating the 
start of treatment.6 There are also case reports in the literature of 
reactive arthritis developing during or after COVID- 19 infection.12– 14

4  |  CONCLUSION

Although reactive synovitis after COVID- 19 vaccination is rare, it 
should be taken into consideration in patients presenting with joint pain 
and swelling after inoculation, in order to exclude pyogenic complica-
tions. As we have presented in this case report, the cytological- energy 

F I G U R E  2  Neutrophil predominance in the first synovial fluid 
sample

F I G U R E  3  Lymphocyte predominance in the second synovial 
fluid sample
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analysis can promptly exclude pyogenic inflammation. In the basis of 
this finding, effective treatment can be started without delay.
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