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Objective: The aim of this study was to compare the functional results of
2 different procedure types, medical or surgical used in treating native joint
septic arthritis.
Methods: In this cohort study, we reviewed the clinical registries of pa-
tients admitted to a single third-level hospital with the diagnosis of septic
arthritis during the period of January 1, 2008, to January 31, 2016.
Results: A total of 63 cases of septic arthritis were identified in which the
initial approach for 49 patients was medical (arthrocentesis), whereas the
initial approach for 14 patients was surgical (arthroscopy or arthrotomy).
Of the 49 patients who received initial medical treatment (IMT), 15 patients
(30%) later required surgical treatment because of poor progress. The median
age of the patients was 60 (SD, 18) years. The group who received IMTwere
older than thosewho received initial surgical treatment (median, 64 years [inter-
quartile range {IQR}, 54–76 years], vs. 48 years [IQR, 30–60 years]). There
was a larger percentage of male patients in the surgical group (78% vs.
42% [p = 0.018]). Thirty percent of the medical group had been receiving
corticosteroid treatment (p = 0.018). Results of complete recovery of joint
functionality showed no significant differences after 1 year (68% with
MT vs. 67% with ST, p = 0.91). Both groups had similar symptom du-
ration until diagnosis, duration of antibiotic therapy (median, 30 days
[IQR, 28–49 days], vs. 29.5 days [IQR, 27–49]days), and mortality rate
(3 in the medical group).
Conclusions: The results of the study show that initial surgical treatment
in patients with native joint septic arthritis is not superior to IMT. However,
half of the patients with shoulder and hip infections treated with IMT
eventually required surgical intervention, suggesting that perhaps this
should be the preferred initial approach in these cases.
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S eptic arthritis is an arthropathy caused by the invasion of micro-
organisms, (commonly bacteria) into the synovial membranes,

resulting in purulent effusion within the joint capsule, by direct
inoculation or secondary hematogenous dissemination, with
the consequent destruction of the synovial membranes.1,2 Clin-
ical characteristics include pain, erythema, and swelling with re-
duced range of articular movement. The reported incidence is 7.8
cases per 100,000 persons per year, with a mortality rate of ap-
proximately 10%.3 Delayed diagnosis and treatment may result
in irreversible joint damage and permanent disability and/or
death.4 The standard therapeutic modality includes intravenous
administration of broad-spectrum antibiotics and drainage of
the affected joint by daily needle aspirations or by surgical pro-
cedures such as arthroscopy or arthrotomy. The selection of the
type of drainage is generally based on the experience of the
treating physician. Data that describe the efficacy of each type
of intervention are based on small studies and systemic litera-
ture reviews, which show that an initial surgical approach is
not superior to serial needle aspirations.5–8

The objective of the present study was to compare the
functional results of patients diagnosed as having septic arthritis
and treated with initial medical treatment (IMT) with those treated
with initial surgical treatment (IST). Both groups received antibiotic
therapy according to hospital protocol.

METHODS

Patients
Amedical records review studywas done on patients with sep-

tic arthritis in a single third-level hospital (Hospital Universitario
Puerta de Hierro Majadahonda) during the period of January 1,
2008 to January 31, 2016. Sample selection was done by accessing
all case files with the diagnostic code, septic arthritis (711.0), ac-
cording to the International Disease Classification, through the
hospital's database (SELENE). A total of 163 cases were iden-
tified and reviewed using the following inclusion criteria:

a. the pathogen was isolated and identified in a synovial
fluid culture,

b. the pathogen was isolated and identified in a blood culture or
other sample, and/or
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c. purulent joint material had a sterile culture due to previous
administration of antibiotics with negative study results
for microcrystals.

The following exclusion criteria were applied:

a. patients younger than 18 years,
b. infection of a prosthetic joint, and
c. arthritis due to mycobacteria, fungi, or parasites.

Ethical Guidelines
Approvalwas received by the hospital's clinical research ethics

committee, and informed consent from patients was deemed
unnecessary for this retrospective, observational study.

Protocol for Antibiotic Therapy
After obtaining specimen samples of synovial fluid and/or

blood cultures, empirical intravenous therapy was initiated with
2 g cloxacillin every 4 hours plus 2 g ceftriaxone every 24 hours
in most patients. Upon receiving culture results, treatment was
adjusted according to the sensitivity of each microorganism.
The selection of antibiotics and duration of treatment were deter-
mined by the type of bacteria and each patient's individual profile.

Description ofMedical Treatment (Arthrocentesis)
Daily needle aspirations were done percutaneously following

aseptic technique and washing the joint with physiological serum.
Samples were obtained for culture and microscope slide prepara-
tion for Gram staining, cell count, and microcrystal detection.

Data Obtained From Case Files
The following parameters were taken into account: sex, age,

site of service of hospital admission, risk factors (rheumatoid
arthritis, arthrosis, diabetes mellitus, chemotherapy, previous sur-
geries, recent trauma, cancer, respiratory infections, other septic
foci, and other existing arthropathies), anatomic location, use of
immunosuppressants, previous use and dosage of corticosteroids,
symptom duration until diagnosis, number of arthrocenteses, num-
ber of arthroscopies or arthrotomies, initial medical or surgical
therapeutic approach, types of isolated microorganisms, types of
specimens collected for microbiological culture isolates (synovial
fluid, blood, etc.), synovial fluid leukocyte count, polymerase chain
reaction upon admission and polymerase chain reaction upon dis-
charge, duration of intravenous and oral antibiotic therapy, previous
emergency room consultations, related deaths or complications
derived from the course of the disease, treatment or management,
and lastly functional recovery at 3, 6, and 12 months. The 2 groups
were divided according to whether the initial admission was in a
surgical specialty (traumatology and orthopedics) or a medical
specialty (rheumatology, internal medicine).

Functional Recovery
Patients with full functional recovery were defined as those

who were able to return to doing daily activities without pain or
limitations. Patients with partial recovery were defined as those
who continued to have range-of-movement limitations and/or
pain after eradicating the joint infection. Data were gathered by
accessing rehabilitation reports as well as follow-up reports from
each site of service.

Statistical Analysis
A descriptive analysis of the categorical variables was done

by using absolute and relative frequencies; numerical variables
were analyzed by using the mean, SD or median, and 25th and
75th percentiles in accordance with the normal distribution. Uni-
variate analysis was done by the Mann-Whitney U test to contrast
numerical variables, whereas the χ2 test or Fisher exact test was
used to contrast the hypothesis of categorical variables. The signif-
icance level was set to 0.05. Being an exploratory analysis, there
was no application of correction for multiple comparisons. The
statistical software used was Stata/IC v.14.1 (2015 Stata Statistical
Software: Release 14; Stata Corp LP, College Station, TX).

RESULTS
A total of 63 cases of septic arthritis that fulfilled study criteria

were reviewed and analyzed. Sixty-two cases were monoarticular;
32 cases involved men (51%), and 31 cases involved women
(49%); the median agewas 60 (SD, 18) years (interval, 18–93 years),
and the mean duration of symptoms until diagnosis was 11.8 days
(interquartile range [IQR], 2–15 days). The site of service of each
patient's admission was distributed accordingly: 36 patients from
rheumatology, 14 from orthopedics, 10 from internal medicine,
2 from oncology, and 1 from nephrology. Three of 7 patients
with RA were on anti–tumor necrosis factor α treatment. Of
the 63 cases, 14 (22.22%) received IST, and 49 (77.78%) received
IMT. Fifteen (30.6%) of the 49 patients receiving IMT later re-
quired at least 1 arthroscopy or arthrotomy during the course of
the disease because of poor progress, of which 7 had an affected
knee (21%), 4 an affected shoulder (50%), and 3 an affected hip
(43%). Globally, the most affected joint was the knee, involving
34 cases (53.97%), followed by the shoulder, which involved
8 cases (12.7%), and hip, which involved 7 cases (11.11%). Other
infected joints included hands, feet, elbows, and sternoclavicular
joint. Methicillin-susceptible Staphylococcus aureuswas the most
frequent causative microorganism yielded, found in 25 (40%) of
63 cases, followed by methicillin-resistant S. aureus, which was
isolated in 4 cases (6.35%). Other isolated microorganisms
include Staphylococcus capitis (3 cases), Enterococcus faecalis
(1 case), Escherichia coli (2 cases), Streptococcus mitis (2 cases),
Streptococcus agalactiae (3 cases), Streptococcus oralis (1 case),
Streptococcus pneumoniae (1 case), Fusobacterium nucleatum
(1 case), Staphylococcus epidermidis (1 case), Nocardia (1 case),
Eikenella corrodens (2 cases), and Streptococcus milleri (1 case).
Fifteen of the 63 cases (23.8%) did not yield positive microbiolog-
ical cultures; nevertheless, all patients presented purulent synovial
fluid without the presence of microcrystals as seen by polarized
light microscopy or other rheumatic diseases that may have
presented a similar clinical profile, and all patients were treated
with antibiotics. Fifteen patients (23.8%) had consulted in an urgent
care center at least once before asserting the diagnosis (p = 0.682).

Comparison of Both Groups
When comparing both groups, it was noted that 11 of

14 patients receiving ISTand 21 of 49 patients receiving IMTwere
men (78% vs. 43%; p = 0.018). The mean age of the IMT group
was 64 years (IQR, 54–76 years), and the mean age of the IST
group was 48 years (IQR, 30–60 years). The mean duration
of antibiotic treatment for the IMT group was 30 days (IQR,
28–49 days) and 29.5 days (IQR, 20–59.5 days) for the IST
group. In reference to risk factors for the development of septic
arthritis, 39 of 49 patients of the IMT group presented 1 or more
risk factors, whereas 12 of 14 patients of the IST group presented
1 or more risk factors (80% vs. 85%; p = 0.607). At the time of
diagnosis of septic arthritis, 15 of 39 patients of the IMT group
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were taking corticosteroid treatment (range, 2.5–15 mg/d of
prednisone prescribed for rheumatic diseases); none of the pa-
tients of the IST group were taking corticosteroids (24% vs. 0%;
p = 0.018). Fifteen of the 63 patients were taking immunosup-
pressive treatment other than corticosteroids when diagnosed
with septic arthritis, of which 14 of 15 of these patients were
in the IMT group (p = 0.097). The origin of the infection was de-
termined to be hematogenous in 37 (58%) of 63 cases, whereas 7
(11.11%) of 63 cases were subsequent to corticosteroid infiltration.
Other determined infection sources were peripheral catheters, cen-
tral catheters, human bite, and adjacent posttraumatic wounds.

In regard to functional recovery, data were available for only
51 of 63 patients at 3 months and 50 of 63 patients at 12 months.
Of the 51 patients, 39 were in the IMT group, and 12 were in the
IST group. At 3 months, 22 of 39 patients in the IMT group had
made a full recovery, whereas 6 of 12 patients in the IST group
hadmade a full recovery (56% vs. 50%; p = 0.696). At 12months,
full recovery was achieved in 26 of 38 patients in the IMT group
and 8 of 12 patients in the IST group (68% vs. 66.66%; p = 0.91).
Derived complications and/or death from the infection or treat-
ment occurred in 5 of 63 cases, 3 in the IMT group and 2 in the
IST group. No statistical differences were determined when com-
paring the following laboratory data: C-reactive protein upon
admission and discharge, synovial fluid leukocyte count, and
type of bacterial isolate. Also, significant differences were not
found when studying the rest of the variables Tables 1–3.

DISCUSSION
Septic arthritis is a medical emergency with a mortality rate

of approximately 10% despite adequate treatment.6 Currently,
the initial treatment of native joint infection with a surgical ap-
proach is controversial.9 Nevertheless, the standard therapy is joint
drainage (by needle aspiration or surgically) and systemic anti-
biotics, which decrease the risks of irreversible damage and im-
paired joint functionality. According to existing literature, it is
known that the medical approach by daily arthrocenteses has
similar results when compared with patients treated by surgical
lavage fundamentally in acute cases.2,5,10,11 In the present
study, we observed that there were no significant differences
between initial approaches, whether daily arthrocenteses or
arthroscopy/arthrotomy. Initial management should be selected
according to case specifics such as the patient's personal his-
tory and the type of affected joint; for example, it would be rea-
sonable to consider IST when treating a deep joint infection
such as a hip.

Currently S. aureus is the causative agent most frequently in-
volved in septic arthritis; a nationwide study done in Iceland
showed that 42.6% of all cases were caused by this microorgan-
ism.12 Our study showed that 47.03% of cases were caused by
S. aureus, a similar result found in other studies. In our study,
no infectious agent was isolated in 23% of cases; this figure is
similar to other previously reported studies in which the percent-
age of total isolated microorganisms varies between 62% and
100%.12 According to the British Society for Rheumatology
guidelines, an infectious process cannot be ruled out by using mi-
crobiological culture as the only criterion, and patients should be
treated with the same regimen if clinical suspicion is high.13,14

In almost all of our cases, the patients presented monoarticular
infections (with the exception of 1 patient who presented simulta-
neously septic arthritis of the shoulder and the metatarsophalangeal
joint). The knee was the joint most commonly involved, affecting
54% of cases; this percentage is greater than that in other studies
we reviewed in which the knee was involved in approximately 30%
of cases.15,16 In deep joints infections, 5 of 7 patients with hip infec-
tions required surgical treatment, aswell as 5 of 8 patients with shoul-
der infections. Studies on infected deep joints suggest that the initial
treatment be surgical because it was observed to prevent long-
term sequelae such as serious avascular necrosis.17–19

When comparing both study groups (IMT vs. IST), the pa-
tients treatedwith serial arthrocenteseswere older (64 vs. 48 years)
and presented with a higher number of comorbidities, but both
groups obtained the same results in respect to progress and
functional recovery. Therefore, the medical treatment approach
reached similar results, although the patients are older and pre-
sented more comorbidities. The proportion of male patients in the
IST group was larger than that in the IMT group (p = 0.018), prob-
ably because of the fact that many of the patients in this group
were admitted from the orthopedics/traumatology service, where
experience using arthroscopy/arthrotomy as an initial approach
is more established; nevertheless, the fact that male sex is a risk
factor for the development of septic arthritis is controversial.
Fifteen (30%) of 49 patients who received IMT later required
surgical intervention by arthroscopy or arthrotomy because of
poor clinical progress. It is important to note that 50% of these
cases presented deep joint (hip or shoulder) infections, and the
analysis of this subgroup did not find any statistically signifi-
cant data in any of the variables. The risk factors for the

TABLE 1. Anatomic Distribution of Affected Joints in 63 Cases
of Septic Arthritis

Affected Joint No. Cases %

Shoulder 8 12.70
Sternoclavicular 2 3.17
Elbow 2 3.17
Carpal 3 4.76
Metatarsophalangeal joint 2 3.17
DIP/PIP 1 1.59
Hip 7 11.11
Knee 34 53.97
Ankle 3 4.756
Oligoarticular/polyarticular 1 1.59

DIP/PIP indicates distal interphalangeal/proximal interphalangeal.

TABLE 2. Isolated Bacteria in Culture Medium of 63 Patients
With Septic Arthritis

Bacteria No. Cases %

Methicillin-resistant S. aureus 4 6.35
Methicillin-susceptible S. aureus 25 39.68
S. capitis 3 4.76
S. epidermidis 1 1.59
S. mitis 2 3.17
S. milleri 1 1.59
S. oralis 1 1.59
S. agalactiae 3 4.76
S. pneumoniae 1 1.59
E. faecalis 1 1.59
E. coli 2 3.17
F. nucleatum 1 1.59
Nocardia cyriacigeorgica 1 1.59
Eikenella corrodens 2 3.17
Unknown 15 23.81
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development of septic arthritis are contiguous cutaneous le-
sions,4,15 arthrosis,15 diabetes mellitus,20 rheumatoid arthritis,4,15

previous surgeries,4,20 human immunodeficiency virus,21 and im-
munosuppressant therapy,22 among others. Although significant
statistical differences were not found, 30% of patients in the
IMT group and none of the patients in the IST group were on
some type of immunosuppressant treatment. In a like manner,
30% of patients in the IMT groupwere on corticosteroid treatment
(p = 0.018). Most of the patients in the IMT group were estab-
lished rheumatology patients with medical histories of preexisting
comorbidities, which may have required immunosuppressant
and/or corticosteroid treatment prior to the acute onset of
septic arthritis.

In reference to the results of recovered functionality when
comparing both groups, no significant differences were found, be-
ing that 56% of patients in the IMT group and 50% of patients in
the IST group had recovered full range of motion of the affected
joint. Follow-up after 1 year showed that 68% of patients in the
IMT group and 67% of patients in the IST group had recovered

full joint functionality (p = 0.91); these figures are comparable
with other reported series.23 Regarding mortality, 5 (8%) of
63 patients died of disease or treatment complications, data that
are also comparable with other studies.6,24

The advantage in offering daily needle aspirations is that
patients are not submitted to the risks derived from surgery and
obtain the same result in functional recovery.2,5,10,11 Advantage
of arthroscopy over the IMTapproach is that it grants better acces-
sibility to deep joints, better visualization of the infected joint, and
direct access for synovial fluid sampling for bacterial cultures and
germ detection in patients with negative synovial fluid cul-
ture. Arthroscopy compared with arthrotomy has shown
greater long-term functional results with a rate of success of 79%
to 100%.22,25,26

Currently, with the absence of prospective randomized stud-
ies, evidence suggests that functional results at 1 year are similar
and that initial approach depends on the type of joint and duration
of symptoms before diagnosis, as well as habitual practice of the
treating physician and available resources. Independent of the

TABLE 3. Comparison of Patients With Septic Arthritis Receiving IMT and IST

Medical Approach (n = 49) Surgical Approach (n = 14) p value

Age, median (IQR), y 64 (54–76) 48 (30–60)
Male sex 21 (42) 11 (78.5) 0.018
Duration of symptoms, median (IQR), d 7 (2–15) 7 (3–9)
Leukocytes in SF, median (IQR), �109/L 49.2 (35.1–65.7) 83 (20–96)
CRP upon admission, median (IQR), mg/L 144.4 (84.3–250) 106 (170–219)
CRP upon discharge, median (IQR), mg/L 24 (4.9–39) 65 (5.7–140)
Duration of antibiotics, median (IQR), d 30 (28–49) 29.5 (20–59.5)
Risk factors, n (%)
Rheumatoid arthritis 7 (14.28) 0
Arthrosis 17 (34.6) 2 (14)
Other arthropathies 13 (26.28) 3 (21)
Diabetes mellitus 7 (14.28) 2 (14)
Cytotoxic treatment 6 (12) 0 (0)
Previous surgery 0 (0) 7 (50)
Recent trauma 3 (6) 4 (28)
Cancer 7 (14.28) 1 (7)
Respiratory infection 3 (6) 0 (0)
Other septic focus 7 (14.28) 1 (7)
Corticosteroid treatment 15 (30.6) 0 (0) 0.018
Immunosuppressant 14 (28.57) 1 (7) 0.097
Arthroscopy 7 (14.28) 3 (21)
Arthrotomy 8 (16.32) 11 (79)

Origin of infection, n (%)
Hematogenous 32 (65.3) 5 (35.7)
Catheter 3 (6) 0 (0)
Infiltration 6 (12) 1 (7)
Postsurgical 0 (0) 5 (35.7)
Posttraumatic 2 (4) 1 (7)
Human bite 0 (0) 2 (14)
Cutaneous 3 (6) 0 (0)
Others 3 (6) 0 (0)

Complete recovery, n (%)
3 mo 22/39 (56.4) 6/12 (50) 0.691
6 mo 26/39 (66.66) 8/12 (66.66) 1.000
12 mo 26/38 (68.4) 8/12 (66.66) 0.910

Death, n (%) 3 (6) 2 (14) 0.319
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chosen initial approach, the administration of empirical broad-
spectrum antibiotic therapy is imperative, which may later be
adapted according to microbiological studies.27

Initial surgical treatment is recommended in complicated
cases that may include contiguous soft tissue infection, infection
involving a prosthesis, poor clinical progress after using serial as-
pirations, and deep joint infections such as those in the hip and
shoulder.28–30 In our study, 30% of patients initially treated medi-
cally had to have surgical drainage performed. Of these, half were
on hip and shoulder joints. It may be therefore advisable to ini-
tially approach these deep joints surgically.

Limitations of this study include that it is retrospective, and
the conclusions could be affected by unregistered factors of confu-
sion. The study was done in a single health center with a small
sample size, which affects the statistical power in detecting differ-
ences between the groups. Other limitations include the inability
to isolate the causative agent in 23% of cases, and the number of
patients treated with ISTwas significantly fewer than patients with
IMT. However, few recent studies exist that compare both ap-
proaches,9,24 and this is the first study of its kind done in Spain.

CONCLUSIONS
Significant differences in functional recovery were not dem-

onstrated with respect to initial treatment with daily needle aspira-
tions or arthroscopy/arthrotomy. Similar results were obtained,
even though the patients in the IMT group were older and have
a higher number of comorbidities. In health centers where re-
sources for an IST approach are not available, daily drainage of
the affected joint has been shown to be as effective. However,
our results also suggested that in cases of hip and shoulder infec-
tions a surgical approach initially when available may be more ap-
propriate because half of these cases eventually required surgery.
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