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ABSTRACT
Objective: This study aimed to clinically compare patients with culture-negative (CN) adult knee septic arthritis and culture-positive (CP) adult knee septic 
arthritis patients.

Materials and Methods: 51 patients who were operated on with the diagnosis of adult knee septic arthritis between June 2016 and May 2023 were retrospec-
tively examined. While 23 patients with CN were called Group 1, 28 patients with CP were called Group 2. Age, gender, side, C-reactive protein (Crp) value at 
admission, culture results, hospital stay and follow-up periods were evaluated. In clinical evaluation, knee ROM (range of motion) and visual analog score 
(VAS) were evaluated.

Results: Both groups had similar distributions in terms of age, gender, side and follow-up periods. Group 1's Crp level at admission and total hospital stay were 
lower than Group 2. (p=0.018/p=0.0001) ROM and VAS scores of both groups were similar. No patient developed deep infection.

Conclusion: In CN adult knee septic arthritis patients, the average Crp values at the time of admission are lower and the hospital stay is shorter. Clinically, they 
have similar results to CP patients in terms of ROM and VAS.
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INTRODUCTION
Septic arthritis is an acute orthopedic joint infection that can 
be seen in all age groups and requires joint debridement un-
der emergency conditions. Serious joint and cartilage dam-
age occurs in delayed treatments. Prompt diagnosis and joint 
debridement are necessary to prevent cartilage damage.[1,2]

Adult septic arthritis may occur secondary to hematological, 
immunosuppression, rheumatological diseases or iatrogenic 
reasons. These patients, who apply to the emergency depart-
ment with sudden swelling in the joint, inability to step, and 
limitation of movement, should be diagnosed immediately by 
joint aspiration and the treatment process should begin.[3,4]

The main element of treatment is to give appropriate antibi-
otic therapy based on the factor to which the microorganism 

grown in the culture is sensitive and to monitor its effective-
ness with C-reactive protein (Crp).[5] In some patients, culture 
is negative (CN) and the treatment process is observed with 
broad-spectrum antibiotics for possible factors.

Studies comparing culture-negative and culture-positive 
(CP) septic arthritis in the literature have been found to be 
quite limited. For this reason, this study aimed to clinically 
compare patients with CN adult knee septic arthritis and CP 
adult knee septic arthritis patients.

MATERIALS and METHODS 
Fifty-one patients who were operated on with the diagnosis of 
adult knee septic arthritis between June 2016 and May 2023 
were retrospectively examined after local ethics commit-
tee approval was obtained. Ethics committee date and topic 
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number: (Date: 12.07.2023) (KAEK/2023.07.87). The study was 
conducted in accordance with the Declaration of Helsinki.

Only adult patients over the age of 18 and monoarticular in-
volvements were included in the study. Late admissions to 
the emergency department, neglected septic arthritis, iat-
rogenic cases, and septic arthritis secondary to underlying 
diseases (inflammatory, etc.) were not included in the study.

While 23 patients with CN were called Group 1, 28 patients 
with CP were called Group 2.

Joint aspiration is performed immediately for patients pre-
senting to the emergency department after a clinical indi-
cation is established according to the Kocher criteria. The 
aspiration material is sent to the laboratory for cell counting, 
gram staining and culture. If the cell count is >50,000 leu-
kocytes and >75% PNL, the diagnosis of septic arthritis is 
confirmed and they are operated on under emergency condi-
tions. The joint is abundantly washed and debrided through 
a mini-open lateral incision.[5]

After the surgery, appropriate broad-spectrum antibiot-
ic therapy is initiated by consulting an infection doctor. 
Once the culture result becomes clear within an aver-
age of 3 days, antibiotics sensitive to the agent are ap-
plied with the recommendation of the infection doctor. 
Broad-spectrum antibiotics are continued for CN pa-
tients. Crp monitoring of the patients is done daily, and 
when the patient's current clinical condition improves 
and Crp becomes negative, the patient is discharged with 
oral antibiotic therapy after obtaining the opinion of the 
infection doctor. Oral antibiotic therapy is completed in 6 
weeks. Joint exercises are started immediately after dis-
charge. Full weight bearing is also allowed immediately 
after the edema and pain subside.

Data Collection
Age, gender, side, C-reactive protein (Crp) value at admis-
sion, culture results, hospital stay and follow-up periods 
were evaluated. In clinical evaluation, knee ROM (range of 
motion) and visual analog score (VAS) were evaluated.

Statistical Analysis 
IBM SPSS Statistics 26 (IBM, Chicago, IL, USA) program was 
used for statistical analysis. Descriptive statistics (mean, 
standard deviation, median, frequency, ratio, range) and data 
distribution were evaluated using the Shapiro-Wilk test. Stu-
dents' t-tests were used to compare the data distributed be-
tween the two groups. The statistical significance level was 
determined as p<0.05 in all analyses.

RESULTS
While the number of Group 1 patients was 23, the number 
of Group 2 patients was 28. While the average age in Group 
1 was 61, it was 57.9 in Group 2. While the female-male sex 
ratio was 1.3 in Group 1, it was 1 in Group 2. In terms of the 
infected knee side, the right/left ratio was 1.09 in Group 1 
and 0.75 in Group 2. In terms of follow-up periods, the av-
erage follow-up period in Group 1 was 43.3 months, while 
in Group 2 it was 46.2 months. Both groups had similar 
distributions in terms of age, gender, side and follow-up 
periods (p>0.5) (Table 1).

In Group 2, 18 patients developed methicillin-sensitive staph 
aureus (Mssa), 6 patients developed methicillin-resistant 
staph aureus (Mrsa), 2 patients developed escherichia coli 
(E. coli) and 2 patients developed enterobacter.

When the Crp values at admission were compared, the av-
erage Crp value of Group 1 was 210.43, while it was 267.85 
in Group 2. The average Crp level of Group 1 at the time 
of admission was significantly lower than that of Group 2 
(p=0.018). When we compare it according to the total hos-
pital stay, the average hospital stay in Group 1 was 10.9 
days, while it was 23.5 days in Group 2. The average to-
tal hospital stay in Group 1 was significantly lower than in 
Group 2 (p=0.0001) (Table 1).

In clinical evaluation, when we evaluated in terms of knee 
ROM, the average knee ROM in Group 1 was 117 degrees, 
while it was 120 degrees in Group 2. In the VAS evaluation, 
Group 1 was 2.78 points, while Group 2 was 3.14 points. No 
significant difference was detected in terms of ROM and VAS 
scores of both groups (p>0.5) (Table 1).

No patient developed deep infection or other possible com-
plications.

DISCUSSION
In this study, we revealed that the Crp values at the time of 
admission and the total hospitalization duration of adult CN 
knee septic arthritis patients were lower compared to CP pa-
tients, and their clinical outcomes were similar.

Studies on CN septic arthritis are quite limited. In a pedi-
atric hip septic arthritis study in the literature,[6] pediatric 
patients with CN hip septic arthritis were compared with 
CP pediatric patients, and it was claimed that the clinical 
outcomes of CN patients caused similar sequelae to CP 
patients. They also recommended that patients who are 
clinically compatible with septic arthritis should be treated 
in the acute phase, even if they have CN. In another study 
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reporting the results of CN pediatric septic arthritis,[7] al-
though the results were not bad, the need for different diag-
nostic tests for etiological research was emphasized. In an-
other similar study,[8] they stated that failure to identify the 
causative agent in pediatric septic arthritis cannot exclude 
the diagnosis of septic arthritis, and therefore broad-spec-
trum antibiotics should be used. While the sequelae caused 
by septic arthritis in adult patients mostly concern the rel-
evant joint, in pediatric patients it is more important as it 
paves the way for different complications such as growth 
defects, deformity, septicemia and contracture.

In a similar study conducted in adults,[9] it is claimed that 
the results of patients with CN septic arthritis are better 
than those with CP and the severity of the disease is less. 
In another study conducted in adults,[10] adult patients 
with septic arthritis were evaluated and they found that 
50 percent of the patients did not reproduce. At the same 
time, the results of all patients diagnosed with septic ar-
thritis were evaluated and they claimed that good results 
could be achieved even with more standard treatments 
instead of broad spectrum. In our study, it was revealed 
that the clinical results were similar to these studies and 

Table 1. Demographic data of all patients and parameters that are followed

		  Culture-negative	 Culture-positive	 p 
		  (Group 1)	 (Group 2) 
		  n=23	  n=28

Age

	 Avg±SD	 61.08±16.43	 57.92±11.38	 0.439

	 Min-max 	 21–86	 29–72	

Gender

	 Male	 10	 14	 0.65

	 Female	 13	 14	

Side

	 Right	 12	 12	 0.517

	 Left	 11	 16	

CRP value at admission

	 Avg±SD	 210.43±93.55	 267.85±96.17	 0.018*

	 Min-max 	 25–361	 78–393	

Culture results

	 Mssa	 0	 18	 –

	 Mrsa	 0	 6	

	 E. coli	 0	 2	

	 Enterobacter	 0	 2	

Hospital stay

	 Avg±SD	 10.91±8.16	 23.5±14.53	 0.0001*

	 Min-max 	 4–31	 5–55	

Follow-up time (months)

	 Avg±SD	 43.3±23.65	 46.28±21.09	 0.64

	 Min-max 	 12–96	 12–84	

Range of motion

	 Avg±SD	 117.82±20.87	 120±20.36	 0.71

	 Min-max 	 90–150	 90–150	

Visual analog score

	 Avg±SD	 2.78±2.08	 3.14±2.17	 0.55

	 Min-max 	 0–6	 0–7	

*: p<0.05. Avg: Average; SD: Standard deviation; CRP: C-reactive protein
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that the CN group had a lower course in terms of admis-
sion Crp and hospital stay.

Some studies also claim that the effect of bacterial isola-
tion on the outcome of septic arthritis is low.[11] Even if CN is 
present, the treatment process can be provided without any 
problems with empirical antibiotics.

We see that CN-CP results are widely discussed in adult pa-
tients, especially in prosthetic infections. There are hesita-
tions in deciding whether to treat these implant-related in-
fections with one-stage or two-stage treatment. In a study 
that claimed that the outcomes of CN patients were similar to 
CP patients in two-stage treatments, differences in terms of 
complications were suggested.[12] Another study suggests the 
success of single-stage treatment in CN patients. Although 
a new prosthesis should not be placed until the eradication 
of the infection is proven, they claim that this option can be 
successfully applied in patients who do not have the oppor-
tunity for more than one surgery.[13] In another study, one-
stage and two-stage revisions of chronic CN patients were 
compared and it was revealed that they had similar results.
[14] The eradication of CN periprosthetic infections seems to be 
more manageable compared to CPs, as single-stage revisions 
are satisfactory. Similarly, in our study, it was determined that 
the results of adult septic arthritis were similar and good, al-
though those with CN were managed like CP. Based on these 
results, we can put forward two different hypotheses. The first 
of these is to carry out further examinations to clarify the di-
agnosis and reveal the infectious agent before starting treat-
ment in case of over-indication surgery in CN patients. The 
second is that the results may be good if CN patients are man-
aged as if they do not have any infectious agents. We believe 
that these hypotheses should also be tested in future studies.

Different methods have been suggested to diagnose CN pa-
tients or to reveal the causative agent. Techniques such as 
sequence analysis,[15,16] synovial fluid analysis and serum neu-
trophil-lymphocyte ratios[17] or biopsy[18] have been suggested. 
While some of these studies will be concluded late, some have 
a rapid implementation area. However, since the diagnosis of 
septic arthritis is made clinically and the treatment is urgent 
debridement, the contribution of late examinations will be 
low. However, identifying the etiological factor will enable 
empiric antibiotic therapy to be replaced with agent-specif-
ic antibiotics. This antibiotic therapy change may especially 
reduce the use of unnecessary broad-spectrum antibiotics.

Limitations of the Study
Since the study was retrospective, many meaningful clinical 
and laboratory parameters could not be evaluated. There 

is an obvious need for prospective, randomized and multi-
center studies on this subject, which has very limited eval-
uations. We recommend that future researchers addressing 
this issue determine their study level in this way.

CONCLUSION
In CN adult knee septic arthritis patients, the average Crp 
values at the time of admission are lower and the hospital 
stay is shorter. Clinically, they have similar results to CP pa-
tients in terms of ROM and VAS.
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