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ABSTRACT
The study was conducted to record the prevalence and necessity regarding joint aspiration among
patients with brucella knee arthritis and its role in the process of improvement. This study was a
prospective analysis of ١٥٠ patients with musculoskeletal brucellosis (M-S brucellosis) recorded in the
period from May ٢٠٠٥-July ٢٠٠٨ (٣٩ months) in Erbil governorate, which cavers population of more
than one million. Out of ١٥٠ cases; ٣٠ patients who developed knee arthritis (٢٠%) subjected to a
comparative study and analysis to determine its prevalence and characters and the role of synovial
fluid aspiration in the improvement. Out of the thirty; ١٨ patients (٦٠ %) were females and ١٢ patients
(٤٠ %) males, the age group between ٢٠-٤٠ years. All patients met the criteria of the diagnosis and all
patients were received anti -brucella antibiotic, ١٥ patients subjected to aspiration of the fluid and they
were compared with reminders who were not subjected to fluid aspiration.
P value was not significant in both aspirated & non aspirated group after ٦th, ٨th, ١٠th and the end of
the twelve weeks. In conclusion, M-S brucellosis is common in Erbil. Brucella knee arthritis represents
about ٢٠% of musculoskeletal manifestation of Brucellosis. Serial joint aspirations of synovial fluid did
not play any role in the improvement of patients. Aspiration of synovial fluid may help in the diagnosis
rather than a step for treatment.

اﻟﺨﻼﺻﺔ
اﺟﺮﻳﺖ هﺬﻩ اﻟﺪراﺳﺔ ﻟﺘﺴﺠﻴﻞ ﻣﺪى اﻧﺘﺸﺎر وﺿﺮورة اﺳﺘﻌﻤﺎل اﻟﺴﻔﻂ )إزاﻟﺔ اﻟﻘﻴﺢ ﻣﻦ اﻟﻤﻔﺼﻞ( ﻟﻠﻤﺮﺿﻰ اﻟﻤﺼﺎﺑﻴﻦ ﺑﺤﻤﻰ اﻟﻤﺎﻟﻄﺎ ودور
، ﻣﺮﻳﻀًﺎ ﻣﺼﺎﺑًﺎ ﺑﺤﻤﻰ ﻣﺎﻟﻄﺎ ﻣﺼﺤﻮﺑﺔ ﺑﺎﻟﺘﻬﺎب اﻟﻌﻀﻼت اﻟﻬﻴﻜﻠﻴ ﺔ١٥٠  ان هﺬﻩ اﻟﺪراﺳﺔ ﺗﺤﻠﻴﻞ ﻣﺴﺘﻘﺒﻠﻲ ﻟـ.اﻟﺴﻔﻂ ﻓﻲ ﻋﻤﻠﻴﺔ اﻻﺳﺘﻄﺒﺎب
 ﻣﺮﻳﻀ ﺎ١٥٠  وﻣ ﻦ اﻟ ـ، ﺷﻬﺮًا( ﻓﻲ ﻣﺤﺎﻓﻈﺔ ارﺑﻴ ﻞ واﻟﺘ ﻲ ﺗﺸ ﻤﻞ اآﺜ ﺮ ﻣ ﻦ ﻣﻠﻴ ﻮن ﺷ ﺨﺺ٣٩) ٢٠٠٨  اﻟﻰ ﺗﻤﻮز٢٠٠٥ ﻟﻠﻔﺘﺮة ﺑﻴﻦ اﻳﺎر
 وﻋﻨﺪ اﺟﺮاء دراﺳﺔ ﻣﻘﺎرﻧﺔ وﺗﺤﻠﻴﻠﻴﺔ ﻟﺘﻘﺮﻳﺮ ﻣﺪى اﻧﺘﺸﺎر وﺧﺼﺎﺋﺺ ودور ﺳ ﻔﻂ، ﻣﺮﻳﻀًﺎ ﻣﺼﺎﺑًﺎ ﺑﺎﻟﺘﻬﺎب اﻟﻤﻔﺼﻞ اﻟﺮآﺒﻲ٣٠ آﺎن هﻨﺎك
( ﻣﻦ اﻟ ﺬآﻮر وآ ﺎن اﻟﻌﻤ ﺮ ﺑ ﻴﻦ%٤٠)  ﻣﺮﻳﻀﺎ١٢ ( ﻣﻦ اﻻﻧﺎث و%٦٠)  ﻣﺮﻳﻀًﺎ١٨  آﺎن هﻨﺎك،اﻟﺴﺎﺋﻞ اﻟﻤﻨﺰﻟﻖ ﻓﻲ ﻋﻤﻠﻴﺔ اﻻﺳﺘﻄﺒﺎب
 ﺳﻨﺔ وآﺎن ﺗﺸﺨﻴﺺ آﻞ اﻟﻤﺮﺿﻰ ﻓﻲ هﺬﻩ اﻟﺪراﺳﺔ ﺑﺎﺳﻠﻮب واﺣﺪ واﻋﻄﻰ ﻟﻠﻤﺮﺿﻰ ﻋ ﻼج ﺣﻤ ﻰ ﻣﺎﻟﻄ ﺎ ﻣ ﻦ اﻟﻤﻀ ﺎدات اﻟﺤﻴﻮﻳ ﺔ٤٠-٢٠
 آﺎﻧ ﺖ اﻟﻨﺘﻴﺠ ﺔ، ﻣﺮﻳﻀًﺎ اﺟﺮﻳﺖ ﻟﻬﻢ ﻋﻤﻠﻴﺔ اﻟﺴﻔﻂ ﻟﻠﺴﺎﺋﻞ اﻟﻤﻨﺰﻟﻖ ﻣﻊ اﻟﻤﺮﺿﻰ اﻟﺒ ﺎﻗﻴﻦ اﻟ ﺬﻳﻦ ﻟ ﻢ ﺗﺠ ﺮ ﻟﻬ ﻢ ﻋﻤﻠﻴ ﺔ اﻟﺴ ﻔﻂ١٥ وﻋﻨﺪ ﻣﻘﺎرﻧﺔ
ﻏﻴﺮ ﻣﻀﻤﻮﻧﺔ ﺑﻴﻦ اﻟﻤﺠﻤﻮﻋﺘﻴﻦ ﺑﻌﺪ اﻻﺳﺒﻮع اﻟﺴﺎدس واﻟﺜﺎﻣﻦ واﻟﻌﺎﺷﺮ واﻟﺜﺎﻧﻲ ﻋﺸﺮ وﻧﺴﺘﻨﺘﺞ ﻣﻦ هﺬﻩ اﻟﺪراﺳﺔ ان اﻻﺻﺎﺑﺔ ﺑﺤﻤ ﻰ ﻣﺎﻟﻄ ﺎ
 ﻣﻦ اﻟﻤﺼ ﺎﺑﻴﻦ و%٢٠ ﻣﺼﺤﻮﺑﺔ ﺑﺎﻟﺘﻬﺎب اﻟﻌﻀﻼت اﻟﻬﻴﻜﻠﻴﺔ وهﻲ ﺷﺎﺋﻌ ًﺔ ﻓﻲ ﻣﻨﻄﻘﺔ ارﺑﻴﻞ وﺗﺸﻤﻞ اﻻﻟﺘﻬﺎب اﻟﻤﻔﺼﻠﻲ ﻟﻠﺮآﺒﺔ واﻟﺘﻲ ﺗﻤﺜﻞ
.ﻋﻤﻠﻴﺔ اﻟﺴﻔﻂ ﻟﻠﺴﺎﺋﻞ اﻟﻤﻨﺰﻟﻖ ﻟﻠﻤﻔﺼﻞ ﻟﻴﺲ ﻟﻬﺎ دور ﻓﻲ ﺗﺤﺴﻴﻦ ﺣﺎﻟﺔ اﻟﻤﺮﻳﺾ و ﺗﺴﺎﻋﺪ ﻓﻲ اﻟﺘﺸﺨﻴﺺ ﻣﻨﻪ ﺑﺎﻟﻌﻼج

B

rucella is small, aerobic, non-motile,
gram-negative coccobacilli which
grow well at ٣٧°C in any high quality
peptone-based medium enriched with
blood or serum.١
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Brucellosis
is
worldwide
in
distribution and is endemic in certain areas
such as Mediterranean countries.
Only four of the six recognized
species of brucella, are known to be
human pathogens; Brucella melitensis .the
most virulent ,causes disease in goats,
sheep, and camels, B.abortus in cattle
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which is the only species responsible for
human infection in UK. B.suis in pigs
which is responsible for the disease in US,
and B.canis in dogs.
Infection of the joint is the most
frequent
localized
complication
of
brucellosis, and a common cause of
infectious arthritis in the countries where
the disease is endemic.٢
Humans
acquire
brucellosis
mostly by ingesting contaminated milk or
dairy products or contracted from infected
animals. Brucellosis typically presents as a
febrile illness with hepatosplenomegaly,
lymphadenopathy, and leucopenia or
pancytopenia.
Five musculoskeletal manifestations
may occur in brucellosis: sacroiliitis,
peripheral
arthritis,
spondylitis,
osteomyelitis and bursitis. Peripheral
arthritis affecting the hip, knee or elbow is
the most common pattern of joint
involvement.
Osteoarticular brucellosis occurs
in one-third of patients, especially those
infected with B. melitensis.٣
Unlike septic arthritis caused by
other microorganisms, septic arthritis due
to brucellosis can be suspected if it is
associated with normal white blood cell
count and normal or slightly elevated
erythrocyte sedimentation rate.
Radiological appearances of the
joint are not characteristic in brucellosis
and appear normal in most of the cases or
show non-specific changes.٤
Detection of serum brucella
agglutinins is essential for diagnosis where
as blood cultures may have variable
positivity. Blood cultures are positive only
in ٢٠-٧٠% of patients with brucella
arthritis.٥
One possible reason for the
somewhat different clinical features of
Brucella arthritis may be that some
of the cases actually represent a reactive
type of arthritis and not direct invasion by
the pathogen.٦
Molecular techniques were first
applied for the diagnosis of brucellosis in
١٩٨٩ and application of PCR (polymerase
chain reaction) in the diagnosis of human
brucellosis has been used recently.٧
Synovial fluid is inflammatory with
protein greater than ٣ g/dl; white cell count
is below ١٠٠٠٠ cells/ml with predominance
of lymphomononuclear cells.٨
Treatment for at least ٦ weeks
with two drugs seems warranted to
improve outcome and prevent relapses.٩
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The
standard
treatment
of
uncomplicated cases in adults and
children ٨ years of age and older is ١٠٠
mg doxycycline twice a day for ٦ weeks
plus ١ gm streptomycin daily for ٢ to ٣
weeks, rifampicin can be used as a
substitute for streptomycin in a dose of
٦٠٠-٩٠٠ mg for ٦ weeks.٩
Combination regimes of two or
three drugs are more effective for
complicated cases like musculoskeletal
involvement; for example
١.
Doxycycline
plus
rifampin
or
streptomycin (or both), or
٢. Ttrimethoprim-sulfa methoxazole plus
rifampin or Streptomycin (or both) is
effective in doses as follows:
Doxycycline ١٠٠–٢٠٠ mg/d in divided
doses.
Trimethoprim
٣٢٠
mg/d,
plus
sulfamethoxazole ١٦٠٠ mg/d, in divided
doses.
Rifampin ٦٠٠–١٢٠٠ mg/d.
Streptomycin ١٠٠٠ mg intramuscularly
once a day.
Longer courses of therapy (e.g.
several months) may be required to cure
relapses or if complicated with arthritis,
spondylitis, sacroilitis, osteomyelitis or
meningitis. Saltoglu et al.(١٠) concluded
that a ٤٥-day course of doxycycline plus
ofloxacin combination was as effective as
doxycycline plus rifampin combination in
patients with brucellosis.
The study was conducted to
record the prevalence, characters and
necessity regarding joint aspiration among
patients with brucella knee arthritis and its
role in the process of improvement.

Patients and Methods
This study was a prospective analysis of
١٥٠
patients
with
Musculoskeletal
brucellosis recorded in the period from
May ٢٠٠٥ to July ٢٠٠٨ (٣٩ months) in Erbil
governorate, which usurers a population of
more than one million. Out of ١٥٠ cases;
٣٠ patients who developed knee arthritis
(٢٠%) subjected to a comparative study
and analyzed to determine its prevalence
and characters and the role of synovial
fluid aspiration in its improvement.
Knee brucellosis was diagnosed
on the basis of the following criteria;
Knee arthritis, supported by the detection
of specific antibodies at significant titers
and/or demonstration of at least fourfold
rise in the antibody titer in serum
specimen taken over ٢ or ٣ weeks.
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Significant titers were determined
to be >١/١٦٠ in the standard tube
agglutination test (SAT).١١ With positive
result of ٢-Mercapto Ethanol.
Complete history and physical
examination of all patients were done.
Each patient was examined fully to
detect knee arthritis (Arthritis considered in
this study; swelling, effusion, decreased in
range of motion or tenderness).١٢
Swelling however, and effusion,
and positive patellar tape encountered in
all cases were considered essential for the
study.
A complete blood count and
erythrocyte sedimentation rate (ESR), the
standard tube agglutination test (SAT), ٢Mercapto ethanol were performed in all
patients.
The patients were classified into
two groups (group A aspirated and group
B non aspirated). Aspiration of synovial
fluid were done for ١٥ patients only. Both
groups received Triple antibrucella therapy
consist of Streptomycin ١gm intramuscular
injection for ١٥ days + rifampicin ٣٠٠ mg
twice daily +Doxycycline ١٠٠ mg twice
daily for six to ١٢ weeks.
Criteria of improvement were:
١- Disappearance of symptoms.
٢- Complete remission of arthritis.
٣- Negative ٢-Mercapto ethanol result..
Data were entered into a computer
using the EPI ٦ computer program. Fisher
exact test was used when ever applicable.
P value of equal or less than ٠.٠٥ was
considered as statistically significant.
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(Table ٣), and there are no significant
differences between the aspirated and non
aspirated groups, (table ٤ a, b, & c shows
that P values were not significant).
Most of the patients had normal WBCs
count & normal or mild elevated ESR,
(Table ٥)

Discussion
This study shows that females are affected
more than males, Brucellosis can occur at
any age but in this study the most
common age groups involved were adult
and middle aged and this finding goes with
other studies.١٣
Peripheral
arthritis,
which
presented
as
monoarthritis,
is
predominantly affected large joints, such
as the knees, hips and ankles. In this
study, peripheral arthritis especially knee
is
the
most
frequent
type
of
musculoskeletal involvement in brucellosis
(٢٠ %), and it is higher than the rate given
by other studies.١٤,١٥
The right knee joint (٦٠%) was
found to be affected more than the left
(٣٣%).
This study showed that ٦.٦٦% of
cases are bilateral (pauciarticular), while
٩٣.٣٣% were unilateral monoarthritis,
similar to other study.١٦
This study shows that none of the
patients has leucopenia and (٢٦.٦٦%)
have leucocytosis while (٧٣.٣٣%) were
normal. Leucopenia is not the rule in
brucellosis and the total WBCs count is
usually normal.١٧ The changes in ESR

Results
Of the ١٥٠ patients with osteoarticular
brucellosis, ٣٠ patients (٢٠%) had knee
brucellosis (Figure ١). From the ٣٠ patients
with brucella knee arthritis, eighteen
patients (٦٠ %) were females and ١٢
patients (٤٠ %) males, with female to male
Ratio was (١.٥: ١).
Right side arthritis was observed in ١٨ (٦٠
%) patients and left side involvement in ١٠
(٣٣ %) patients, while ٢ patients presented
with bilateral involvement (Table ١).
Table
٢
shows
brucella
agglutination test done for the studied
patients. All patients had significant
brucella agglutination test (BAT); ١٤
patients gets the titer ١/١٦٠,. Twelve
patients had a titer of ١/٣٢٠ and four had
titer of ١/٦٤٠.
This study shows that at least ١٢ weeks of
treatment is required for the recovery
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Figure ١: Prevalence of knee brucellosis in ١٥٠ patients with M-S brucellosis

Table ١: Side of knee joint involvement

Pattern

No.

%

Right

١٨

٦٠

Left

١٠

٣٣.٣٣

Bilateral

٢

٦.٦٦

Total

٣٠

١٠٠

٢٠١٠ Mosul College of Pharmacy
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Table ٢: Distribution of patient's results by brucella agglutination test
Titer

No.

%

١/١٦٠

١٤

٤٦.٦

١/٢٣٠

١٢

٤٠

١/٦٤٠

٤

١٣.٣

Total

٣٠

١٠٠

Table ٣: Period needed for improvement

Aspirated group

Non Aspirated group

Weeks

No.

%

No.

%

٦Wks

١

٦.٦٦

٢

١٣.٣٣

٨Wks

١٢

٨٠

١٠

٦٦,٦

١٠Wks

٢

١٣.٣٣

٢

١٣.٣٣

١٢Wks

٠

٠

١

٦.٦٦

Total

١٥

١٠٠

١٥

١٠٠
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Table ٤: proportion of improvement of the two groups by time
a - after ٦ weeks

Group A

Group B

No.

%

No.

%

١

٦.٦٦

٢

١٣.٣٣

١٤

٩٣.٣٣ ١٣

٨٦.٦٦

١٥

١٠٠

١٠٠

Improvement
+Ve
-Ve
Total

١٥

P=١ by Fisher exact test

b- Show improvement after ٨ weeks
Group A

Group B

No.

%

No.

١٣

٨٦.٦٦ ١٢

٨٠

٢

١٣.٣٣ ٣

٢٠

١٥

١٠٠

١٠٠

%

Improvement
+Ve
-Ve
١٥

Total
P=١ by Fisher exact test
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C- Show improvement after ١٠ weeks
Group A

Group B

No.

%

No.

%

١٥

١٠٠

١٤

٩٣.٣٣

٠

٠

١

٦.٦٦

١٥

١٠٠

١٥

١٠٠

Improvement
+Ve
-Ve
Total
P=١ by Fisher exact test

Table ٥: Laboratory investigations in ١٥٠ patients
Variable

Total

%

<٤٠٠٠

٠

٠

٤٠٠٠ – ١١٠٠٠

١١٠

٧٣.٣٣

>١١٠٠٠

٤٠

٢٦.٦٦

١٥٠

١٠٠

٦٠

٤٠

٢٠-٤٠ mm/h

٨٠

٥٣.٣

>٤٠

١٠

٦.٦

١٥٠

١٠٠

WBCs count

Total
ESR
<٢٠ mm/h
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were not specific, it is usually normal and
moderately raised in brucellosis, and the
same findings in this study were
obtained.١٣
Mild raised BAT titer (١/١٦٠) were
found in most cases (٤٦.٦), and (٤٠%) has
١/٣٢٠ while (١٣.٣%) of cases has ١/٦٤٠
titer, these results are in agreement with
other study.١٨
Although brucellosis in humans
often diagnosed without the isolation of a
casual organism, laboratory investigation
of aspirated fluid and tissue specimens
obtained at biopsy aided in identification of
the disease, and a study done in south
Jordan, showed that brucella agglutination
test and titer in association with a
suggestive clinical picture was more
sensitive than blood culture in the
diagnosis of brucellosis.١٩ In addition the
analysis of synovial fluid in brucellosis
demonstrates
mononuclear
cell
predominance with the isolation of the
organism in ٥٠% of patients.٢٠
All the aspirated samples are not
suppurative, contain inflammatory fluid
with no pus and while B.suis which cause
the disease in pigs has higher tendency to
suppurative complications,٢١ the surgical
drainage needed if the abscess collection
found,٢٢ which is usual result of B suis
species in pigs which is unusual in our
country.
All the included patients were
subjected to combined anti brucella
antibiotics ,small number got complete
cure after ٦ weeks ,while the large number
cured after ٨ weeks and few needed ١٢
weeks. There were no significant
difference between those patients who
subjected to serial aspiration of synovial
fluid and those who did not in the duration
of treatment. This is in agreement with fact
that no local maneuvers (include serial
synovial aspiration of peripheral joint) was
needed in brucellosis of peripheral joints.٢٣
Synovial fluid which was aspirated
from the affected knee joints; showed
inflammatory fluid without pus, not like
septic arthritis in which serial fluid
aspiration is advised until complete
recovery is achieved.
In conclusion, Brucella knee Arthritis is
common in Erbil. Aspiration of synovial
fluid may help in the diagnosis rather than
a treatment of brucella arthritis.
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