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Abstract
@ OPEN ACCESS

Septic arthritis is a serious inflammatory infectious state of the joint secondary to microbial infection. In
the pediatric population the most common route of infection is haematogenous spread. Less than fifty percent of
patients with septic arthritis will yield positive culture results with a mortality rate of up to 42% in some cases.
Due to the challenge in obtaining culture and identification of the causative organism the management of septic
arthritis has been more of empirical in nature with the chosen antibiotic synchronized with the epidemiological
data. Here is a case of a 14 months old female patient presenting at our hospital with a left knee and lower thigh
swelling for three days with failure to bare weight on the limb. In addition, she had fever and diarrhea for three
days. Upon evaluation clinical, laboratory and radiological findings supported septic arthritis expect for her blood,
pus and synovial fluid culture of which all came back negative. She had poor response to intravenous ceftriaxone,
gentamycin, metronidazole, ampicillin- cloxacillin and amoxicillin clavunate. Over the course of therapy, she
developed septic shock, severe anemia and acute liver failure and was admitted to the intensive care unit.
Afterwards she was initiated vancomycin and developed a hypersensitivity reaction with generalized edema which
prompted cessation of the drug. Due to her critical state and poor response a triple therapy regimen composing
of meropenem, ciprofloxacin and metronidazole was selected and maintained for three weeks followed by an oral
clindamycin course for another three weeks of which she responded. In addition, surgical debridement arthrotomy,
irrigation and drainage were done. Physiotherapy for rehabilitation is ongoing with patient recovering well.

salmonella has been identified as a common agent in infant
septic arthritis [9-11].

Introduction

Acute onset septic arthritis occurs in 4 to 5 cases per
100,000 with data ranging from 1/5000 in children aged less
than five years to 1/20,000 in some African countries [1-3].
In one study, only 64% of the children with pyogenic arthritis

Case Report

We are presenting a case of a 14-month-old African
Tanzanian female who presented at our hospital with left

had the etiological organism identified with Haemophilus
influenza type B found in 82% of children aged 6-24 months
[4]. Staphylococcus aureus is still the most common organism
in septic arthritis together with other organisms such as
Enterobacter and group A streptococcus [5]. Kingella kingae
has been known to cause septic arthritis in children and more
commonly than anticipated with suspicion being high in cases
that present atypically [6,7]. In certain diseases such as sickle
cell disease, salmonella has been identified as the common
agent [8] while in countries such as Kenya, Zambia and Malawi

https://doi.org/10.29328/journal.japch.1001067

knee pain and swelling that extended to the lower one-third of
the thigh for three days. In addition, she also had diarrhea and
abdominal pain for about four days. She suffered three
motions per day of loose mucoid stool which was foul-
smelling. The symptoms were accompanied by fever and
anorexia. She was given ampiclox and analgesics before
admission with no improvement. On examination, her weight
was 9 kilograms with a height of 83 cm, weight for height z-
score of -2 SD, alert, in pain, febrile 38°C, weak and pale.
Unable to bear weight on the left leg and the left knee was in a
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flexed internally rotated position with a visibly swollen left
knee joint and lower one-third of the thigh (Figure 1). It was
tender to touch with a reduced range of movement, inflamed
and warm. The right leg examination was normal. The initial
provisional diagnosis included septic arthritis, amoebiasis,
moderate anemia, moderate malnutrition, and with
differential diagnosis of cellulitis, reactive arthritis, human
immunodeficiency virus infection, and sickle cell disease. The
complete blood count depicted neutropenia of 0.76 x 10% /UL,
a hemoglobin level of 8.8 g/dl, a mean corpuscular volume of
56.0 fL, a mean corpuscular hemoglobin concentration of 33.1
g/dL, and platelets of 103 x 10%/UL (Figure 2). The random
blood glucose was 5.5 mmol/l and Entamoeba histolytica cysts
were detected in the stool. Haemoglobin electrophoresis was
done with HbAA detected ruling out sickle cell disease. A rapid
HIV antibody test was non-reactive both for the child and the
mother. X-ray of the left knee (Figure 3) showed a flexed and
rotated left knee joint with bulging of the peri-articular fat
pads without significant joint space widening nor juxta-
articular osteopenia. A correlative ultrasound of the left knee
showed hypoechoic intra-articular free fluid in the left knee
joint demonstrating echogenic debris with marked
periarticular soft tissue fat stranding with increased
vascularity on the surrounding tissues suggestive of an
ongoing infective/inflammatory process or arthritis. Blood
culture and sensitivity samples were taken however, the
results came back with no bacterial growth. The general
surgeon and orthopedic surgeon were called to review the
case and the patient was then initiated on amoxiclav,
metronidazole, and acetaminophen and she kept on
maintenance intravenous fluid. Arthrocentensis of the left
knee joint was done with a clear straw color synovial fluid
aspirated of which culture came back with no bacterial growth
and gram stain showed white blood cell proliferation. The
following day her condition deteriorated with episodes of
high-grade fever, an increase in pain, and swelling of the left
knee. A decision was made to change antibiotics to intravenous
ceftriaxone and gentamycin. Over the night she developed
difficulty in breathing with her oxygen saturation dropping to
70% on ambient air and was kept on oxygen therapy via face
mask 10L/min with an improvement of 98% measured by
pulse oximeter. On systemic examination, had tachypnea
(respiratory rate 62 breaths per minute) with vesicular breath
sounds. Mother also reported that she had vomited blood
once over the night and on examination she had scleral
jaundice. Acute liver failure and septic embolism were
suspected secondary to the septic arthritis. She was
transferred to the intensive care unit (ICU) and further
investigations were done. Chest x-ray, allowing for rotation to
the right, showed a segmental heterogeneous airspace
opacification obscuring the right cardiac border suggestive of
right middle lobe consolidation (Figure 4). Liver function tests
were elevated with an aspartate transaminase level of
2046U/L, hypoalbuminemia of 2.2 mg/d], total bilirubin was
elevated to 9.21 mg/dl with direct bilirubin 8.3 mg/dl. Control
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Figure 1: Left knee on the first day of presentation with flexion seen and swelling of

the joint and distal thigh.
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Figure 2: Day 1 on admission, complete blood count prior initiation of antibiotic.
Leucopenia, neutropenia, moderate anemia and mild thrombocytopenia noted.

Figure 3: X-ray of the left knee showed a flexed and rotated left knee joint with
bulging of the peri-articular fat pads without significant joint space widening nor
juxta-articular osteopenia.
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knee swelling became loculated and fluctuant. A second
arthrocentesis revealed pus and an incision and drainage
arthrotomy of the pyogenic arthritis was indicated. Under
general anesthesia whereby a right knee distal thigh swelling
6 x6 cm fluctuant and shiny was examined followed by a
sterile procedure medial aspect of the left knee joint cruciate
incision arthrotomy and a gush of about 350mls of pus was
drained which extended to the knee intra capsule with capsule
of the opened and irrigated with normal saline one liter then
with pivodone iodine and wound covered with gauze and
supported with crepe bandage (Figures 7,8). A pus sample
was taken for culture and gram staining for fastidious
organisms, anaerobic, aerobic gram-positive, and gram-
negative aerobic bacteria. After seven days all results showed
no bacterial growth and gram stain showing an infiltration of
white blood cells. Her complete blood count still showed
leukocytosis and a low haemoglobin count of 8.5 g/dl but the
reticulocyte count was within the normal range. In addition,
her CRP dropped to 4.2 mg/dl after three weeks on intravenous
antibiotics. She was then initiated oral clindamycin and had
daily drainage and dressing with physiotherapy initially done
under sedation until she improved. The pus decreased and
after 3 weeks of clindamycin her hemoglobin level on follow
up 9.5 g/dl with leucocyte of 12 x 103/L. At her follow-up clinic
her complete blood count had returned to normal apart from
the mild anemia of 10.5 g/dl (Figure 9) of which she was kept
on iron therapy and her CRP was within normal range. The
family was counseled on dietary requirements in addressing
moderate malnutrition with high calorie, protein content with
fruits and vegetables to address micronutrients and vitamins.
She was in addition given multivitamins. Her follow-up plan
included a bi-weekly visit for nutrition, physiotherapy, and
assessment by both pediatrician and orthopedic. She

progressed well and was expected to make a full recovery
(Figure 10).

Figure 7: After sterile draping the leg was cleansed and under general anethesia a
medial aspect of the left knee joint cruciate incision arthrotomy done a gush of about
350mls of pus was drained which extended to the knee intra capsule with capsule
of the opened and irrigated with normal saline one liter then with pivodone iodine.
Followed by the wound being covered with gauze and supported with crepe bandage.

https://doi.org/10.29328/journal.japch.1001067

Figure 8: Daily drainage, irrigation with normal saline, dressing and physiotherapy
was done under general anesthesia for about four days with reduction in pus with
dressing with gauze and crepe bandage.
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Figure 9: Day 52 post admission, Day 10 post discharge follow up. Complete blood
count shows mild anemia with resolving of thrombocytopenia and leukocytosis.

Figure 10: The incision wound on day ten post drainage with healed with joint

swelling resolved.

Discussion

The empirical management of septic arthritis is first-
generation cephalosporin such as cephalexin, cefadroxil,
cefazolin, or clindamycin [12]. A prevalence of MRSA of
more than 10% prompts clindamycin as the first drug of
choice taking into account that resistance to clindamycin
is less than 10% if high then Vancomycin should be used
although it has poor bone penetration [13]. Fastidious
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organism Kingella kingae is sensitive to cephalosporins and
penicillin [14]. While Salmonella spp can be treated with
third-generation cephalosporin or fluoroquinolones [15,16].
Our patient was initially started on ampicillin-cloxacillin
and later to amoxicillin clavulanic acid with a suspicion of
Staphylococcus aureus as the most common organism in our
setting then ceftriaxone after 24 hours of no response to
address Salmonella spp together with gentamycin was added.
When MRSA was suspected vancomycin was started but she
had an adverse reaction thence the meropenem, ciprofloxacin,
and metronidazole (triple therapy) regimen. These organisms
were considered but none were cultured only Entamoeba
histolytica was confirmed in stool. Her poor response to
multiple antibiotics led to the triple therapy which showed a
response. She was maintained in the triple therapy for about
three weeks and once able to take it orally, oral Clindamycin
medication was initiated for an additional three weeks.

Fastidious organisms such as Kingella kingae are usually
detectable by DNA polymerase chain reaction [17] which was
unavailable at our facility. Kingella kingae has become a known
causative agent, especially in children less than the age of
three years old [18]. Isolating the organism is 5.6 times more
sensitive from throat cultures than synovial fluid [19]. Thus a
consideration for throat swab cultures can be done in children
presenting with septic arthritis for detection of Kingella
kingae. It is usually sensitive to penicillin, fluoroquinolones,
and trimethoprim-sulfamethoxazole but resistance has been
reported [17]. An algorithm for the prediction of Kingella
kingae infection includes a body temperature less than 38 °C,
leucocyte counts less than 14,000/UL with bands less than
150/mm, and a C-reactive protein of less than 5.5 mg/dl [20].
Therefore such cases are mostly mild as compared with our
patient which might suggest that it was unlikely Kingea kingae
infection but cannot be ruled out.

In about 50% of synovial fluid culture results turn
out negative [21] implying culture should not be the core
investigation to rule out septic arthritis. In another study of
129 pediatric cases with septic arthritis, only 31% of culture
came positive and in only 24.8% it was detectable in synovial
fluid [22]. Such erratic nature in the detection of organisms in
culture prompted the usage of criteria indices for the diagnosis
of septic arthritis. The diagnosis of septic arthritis includes the
presence of a tender inflamed joint, with a child’s refusal to
bear weight on it, fever, a raised estimated sedimentation rate
greater than 20mm/Hr, or C- reactive protein of greater than
2.0 mg/dl. Our patient met the criteria for a high suspicion
index for septic arthritis. A white blood cell count of more
than 50000/pL in the synovial fluid is highly suggestive of
septic arthritis [23].

C-reactive protein(CRP) is preferred in monitoring
treatment response than ESR, CRP levels usually return to
normal within a week in treatment-responding patients while
ESR might take up to months to fall to normal ranges [24,25].

https://doi.org/10.29328/journal.japch.1001067
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Our patient’s CRP started to improve when she was initiated
the triple therapy and maintained on clindamycin until it fell
back to normal range (Figure 5). Apart from the difficulty in
the detection of the organism via culture, gram staining also
posed a similar trend. Gram staining of the synovial fluid is
crucial but also difficult since the fluid has bacteriostatic
characteristics making it difficult to culture organisms and
about 50% of results are sterile even in those with positive
blood culture results or other suggestive laboratory findings
[4,26-28]. Which was also observed with our patient.

Reactive arthritis was a differential diagnosis since the
patient had presented with gastrointestinal symptoms
namely diarrhea and abdominal pain with Entamoeba
histolytica cysts in the stool. Reactive arthritis, is a form of
arthritis seen when there other systemic infections preceding
the arthritis with no organisms detected in culture or gram
staining either through blood or synovial fluid sample [29].
Organisms that have been identified to cause reactive arthritis
are Yersinia, Shigella, Chlamydia trachomatis, Escherichia coli,
Chlamydia pneumoniae, Campylobacter, Clostridium difficile
and Salmonella [30-32]. The World Health Organization in
collaboration with the Arthritis and Rheumatic Research
Council has grouped reactive arthritis into four categories
namely reactive arthritis with infectious or septic arthritis
with the offending organism identified in the joint secondary
to an infection elsewhere in the body, reactive arthritis post-
infectious with the organism antigens detectable in joint,
reactive arthritis of urogenital or gastrointestinal origin
leading to inflammatory joint reaction but the organism is not
detected in the joint and reactive arthritis which is triggered
by an infection of which neither the organism, it's antigen
nor products are detectable in the joint [33]. Recently an
update in the list of the organisms that can cause reactive
arthritis has been added namely gastrointestinal organisms
including amoebae, Cryptosporidium, Giardia lamblia, and
helminths Strongyloides spp. Also respiratory, urogenital, and
miscellaneous organisms including Human immunodeficiency
virus (HIV), Borrellia burgdorferi, Parvovirus B19,
Chikungunya virus, and Calmette-Guerin Bacillus [34]. Reactive
arthritis mostly occurs a couple of weeks after an infection
and mostly affects adults. Our patient’s knee symptoms
occurred in conjunction with her gastrointestinal symptoms
which can occur [35] and the lack of the classical triad namely
conjunctivitis, urethritis, and arthritis did not support reactive
arthritis although this has been reported in some cases [36].
If she had an atypical presentation of reactive arthritis our
case falls in the category where the reactive arthritis occurred
with gastrointestinal symptoms and the systemic organism
was identified in stool as Entamoeba histolytica but was not
detectable in the joint. The presence of sepsis with acute liver
failure and pus from the joint supported septic arthritis rather
than reactive arthritis and therefore it was ruled out.

The mortality rate in septic arthritis is high although
recent medical advancements and approaches to diagnosing
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septic arthritis have reduced the mortality rate. Mortality
has been reported to range from 4% to 42% [37-39] thus it
requires an emergency intervention since invading organisms
cause joint cartilage damage which if not corrected can result
in permanent damage to the joint and bone. Infection of the
joint results from hematogenous spread, penetrating wounds,
invasive surgical procedures, or spreading from a bone
infection. A study done in Nigeria identified hematogenous
route and penetrating wound as the most common cause of
septic arthritis in more than 90% of children [40].

Hematogenous spread toward the joint is favorable due
to the capillary blood supply in the joint is sluggish and
the absence of the basement membrane in the synovium
predisposes the seeding of the bacteria via the haematogenous
route. Once the microorganism seeding ensues a cascade of
events follows which trigger inflammation and signaling of
macrophages, cytokines, and proteases. The influx causes a
buildup of pressure in the joint manifesting as pain and thus
limiting the range of motion. The cytotoxic agents released by
the bacteria coupling with the inflammatory process foster
cartilage invasion [41]. At this stage further white blood
cell pooling into the joint causes the release of protease and
cytokines leading to the destruction of chondrocytes and
inhibiting cartilage synthesis. The increase of intra-articular
pressure predisposes to vascular thrombosis the endpoint
of which is ischemia and this further destroys the cartilage
and leads to bone erosion [41,42]. This damage can occur
as early as forty-eight hours after the joint is infected and
therefore septic arthritis is regarded as a surgical emergency.
In the index case treatment was initiated within an hour upon
arrival with intravenous antibiotics and surgical debridement
with incision and drainage via open arthrotomy was done on
the fourth day. Open arthrotomy, irrigation, antibiotics both
intravenous and oral with physiotherapy are the management
deployed to ensure she made full recovery.

Several risk factors have been reported to be associated
with septic arthritis. In Nigeria, they identified sickle cell
disease, malnutrition, and HIV as predisposing factors [40].
Our patient weighed 8.5 kg and height of 83 cm with weight
for height z score -2 at the age of 14 months hence moderately
wasted. Sickle cell disease was ruled out by Hb electrophoresis
and rapid HIV antibody test results were negative.

Septic arthritis can complicate and result in anemia,
septic shock, joint stiffness, pathologic dislocation if the hip
is involved, and osteonecrosis [40]. Our patient had anemia
that required transfusion and septic shock with acute liver
failure. The anemia is linked to hemolysis and bone marrow
toxic effect of sepsis [43]. She still has some stiffness in the left
knee joint and is ongoing rehabilitative physiotherapy.

Conclusion

Septic arthritis is a serious condition and requires early
identification and treatment. The disease is mostly severe in
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children less than the age of five years with a haematogenous
route from peripheral foci as a cause. Infections from the
respiratory, gastrointestinal, and urinary tracts can result in
septic arthritis with causative organisms including aerobic
gram-positive and gram-negative, fastidious organisms such
as Kingella kingae. Empirical antibiotics initiation, surgical
drainage, and rehabilitative physiotherapy are crucial to
ensure healing and joint functionality are maintained.
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