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Abstract

We report three cases of intra-articular infection which
followed injection for magnetic resonance arthrography.
In an effort to reduce the risk of arthrogram related
infection, representatives from radiology, infectious
disease medicine, and microbiology departments con-
vened to analyze the contributing factors. The proposed
source was oral contamination from barium swallow
studies which preceded the arthrogram injections in the
same room. We propose safety measures to reduce in-
cidence of arthrogram related infections.
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INTRODUCTION

Magnetic resonance (MR) arthrography is an established
modality useful for the evaluation of internal joint de-

rangementsm. It is a well tolerated procedure with a very
low reported incidence of associated infections. In a
review of 126 000 arthrograms, Newberg ¢f a/” found 3
cases of associated septic arthritis and one case of cel-
lulitis.

We report three cases of intra-articular infection at
our institution which developed after injection for MR
arthrography in a 14 mo time frame including two infec-
tions that occurred within 10 d. We share the results of
an interdisciplinary root cause analysis among the infec-
tious disease, microbiology, and radiology departments
to determine the risk factors and propose measures to
avoid future infections.

CASE REPORT
Methods

Approval from our institutional review board was ob-
tained prior to the retrospective review of the three
cases infection related to MR arthrography.

The charts of the three patients who developed in-
fection were reviewed by the Departments of Infectious
Disease, Microbiology, and Radiology. Additional his-
tory which was acquired directly from the patients in the
fluoroscopy suite at the time of the procedure was also
reviewed.

All of the cases were performed in a Siemens Ar-
tis fluoroscopy suite with aseptic technique (Figure 1).
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Figure 1 Siemens artis fluoroscopy suite. The table is set up for an upper
gastrointestinal (Gl) study. Note the relationship of the image intensifier to the
table (arrows). The most likely cause of the infections was contamination of the
image intensifier and fluoroscopy table during these studies with inadequate
cleaning of the suite between Gl procedures and arthrograms.

The skin was prepared with chlorhexidine gluconate and
a sterile drape was placed over the field. Operators all
wore surgical caps and masks in addition to sterile gowns
and gloves.

The skin was anesthetized with 2-5 mL of lidocaine
0.5% local anesthetic. The radiologist performing the
procedure prepared the trays and injectate. The constrast
vials were single use vials that were only for one pa-
tient and were discarded after each procedure. Injectate
was then drawn under sterile technique and included
Magnevist diluted in normal saline (Bayer Healthcare;
gadopentetate dilution 1/250), Optiray 350 (Mallinckrodst,
Inc.) and a tiny amount of epinephrine (1/1000). Then
under fluoroscopic guidance, a 20 gauge spinal needle
was advanced into the joint and the joint injected with
the contrast mixture. Sites of injection included the right
knee, right shoulder, and left knee.

For further analysis, infection control personnel also
directly observed radiologists performing other routine
arthrography cases to document the sterile technique
and determine the need for any changes in infection
control practices.

Case 1
A 46-year-old female presented with right knee pain who
had a history of anterior cruciate ligament and lateral
meniscal tears of the right knee for which she had several
surgical procedures. She presented for MR arthrogram
of her right knee to evaluate for re-injury of the knee.
She underwent an uneventful injection of approximately
30 mL of the contrast mixture into her right knee prior
to her MRI. She left the hospital in unchanged condition.
Within 24 h of the injection the patient presented
to emergency room (ER) with a right knee effusion and
severe pain. The joint was aspirated and demonstrated
a cell count of 70 000 white blood cell (WBC)/mm’.
The synovial fluid grew S#reptococcus crista. Incision and
drainage was performed and the patent was treated with
vancomycin and ceftriaxone. She was discharged after 2
d in the hospital. Her course was complicated by severe
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Figure 2 Ultrasound image through the posterior shoulder. A: Axial ultra-
sound image through the posterior shoulder shows a large joint effusion (straight
arrows) with fluid between the humeral head (H) and the adjacent posterior cap-
sule (curved arrows); B: Ultrasound guided aspiration of the posterior shoulder.
Note the needle (arrows). Cultures grew Streptococcus crista. IS: infraspinatus;
G: Posterior glenoid.

stiffness of her knee postoperatively which eventually
resolved after six months of physical therapy. Ultimately
she was able to regain full range of motion of her knee
and return to work.

Case 2

A 63-year-old female with a history of arthrography of
the left knee presented to evaluate a possible re-tear of
her lateral meniscus. The arthrogram injection was also
standard and uneventful and she left the hospital in un-
changed condition after the magnetic resonance imaging
(MRI) exam. After the procedure she presented to an
ER at another institution with signs of a septic joint and
was transferred back to our institution within 3 d of the
original arthrogram procedure. She was found to have a
temperature of 38 C and her knee was painful, swollen,
and warm to the touch. Aspirate showed greater than
70 000 WBC/ mm’ and grew Streptococeus crista. Incision
and drainage was performed arthroscopically and the pa-
tient was discharged with a peripherally inserted central
catheter (PICC) line on intravenous (IV) ceftriaxone and
Augmentin. Within two days of discharge she returned
to the emergency room with sepsis and persistence of
the knee effusion. Blood cultures were negative as were
cultures of the PICC line and joint aspirate. Clostridium
difficile toxin was also negative.

Her course was complicated by an acute thrombo-
sis of the left gastrocnemius and basilic veins. She had
past medical history of deep venous thrombosis (three
yeats earlier) secondary to heterozygous methylenetetra-
hydrofolate reductase mutation. She was treated with IV
antibiotics for the infection as well as heparin for the
thrombosis. After eight days of inpatient care, the pa-
tient was discharged on IV ceftriaxone through a PICC
line and warfarin. With six months of physical therapy,
the patient re-gained range of motion of her knee.

Case 3
A 27-year-old right hand dominant baseball player pre-
sented for a right shoulder arthrogram to evaluate for
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Table 1 Summary of infection control recommendations for radiology arthrogram procedures

Procedure room scheduling

Avoid performing barium studies and arthrograms in the same procedure room
If it is necessary to share a procedure room provide block time slots for barium studies and arthrogram procedures separated by thorough cleaning.
Where possible, scheduling arthrograms (along with ports/hickmans, efc.) first thing in the morning prior to barium studies and other potentially

contaminating procedures such as enteric stenting/abscess drainage, etc.
Procedure room cleaning

If the room is to be used for both barium and arthrogram procedures, a thorough cleaning must be performed between barium studies and arthrograms

Staffing
Limit the staffing options to assistants for all arthrograms
Arthrogram kit

Replace the kit drape with a larger drape to ensure a maximum sterile barrier

Chlorhexidine gluconate swabs should be used to sterilize skin

Use proper swab technique: Circle from the inside to the outside
Maintain the sterile field

Use a sterile sleeve over the image intensifier for each procedure

The assistant must wear sterile gloves, hat and mask

Ensure that sterile gloves are worn when in contact with the sterile kit, when preparing the injectate

All staff must change gloves if they leave the procedure room and re-enter
Any tool used to mark the patient prior to the arthrogram must be wiped down with the hospital-approved disinfectant wipes before and after use
Any tool that may contact the patient or anything in the sterile field must be sterilized

labral pathology. The arthrogram and MRI were per-
formed without any difficulties. The patient experienced
right shoulder pain within 24 h of the procedure. He
presented to the ER 48 h after the arthrogram with
continuing right shoulder pain and new onset fever. Ul-
trasound imaging showed a joint effusion and the joint
was aspirated (Figure 2). The aspirate had greater than
70 000 WBC/mm”. The synovial fluid grew alpha-hemolytic
streptococei. He underwent arthroscopic irrigation and
debridement of the right shoulder and was admitted for
four days. He was discharged on IV ceftriaxone through
a PICC line. After one month he regained full range of
motion of his shoulder.

Investigation

The Radiology Department met with our colleagues in
Infectious Disease and Microbiology Departments for
consultation of the source of the infections.

The comprehensive review showed that several fac-
tors were similar and routine to the cases including the
sterile technique, the use of personal protective equip-
ment, the preparation of the injection, and the injection
technique. However, it became apparent that all of these
injections occurred in the arthrography suite in the af-
ternoon following a morning of barium swallow studies
performed on speech pathology patients. There were no
other risk factors as determined by the infectious disease
physicians that were unique to these particular cases of
infection.

Other factors that were discussed included medica-
tion contamination and operator causes of contamina-
tion. However, several bottles of contrast from the same
time frame of the septic joint cases were cultured and
came back negative. Single dose vials of contrast were
used only for one patient and then thrown out right after
the procedure. Both these points make it unlikely the
source came from the contrast vials. It was also extreme-
ly unlikely that contamination came from the operator
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during the procedures as the cases were performed by
three different radiologists all wearing masks.

The 3 departments worked together and proposed a
new protocol for cleaning the room and scheduling pro-

cedures (Table 1).

DISCUSSION

Arthrography is considered a safe procedure with an es-
tablished incidence of infection around 0.003%". With
over 400 arthrograms per year are performed at our
institution, it was obvious that with three infections in a
fourteen month time period and in particular, two within
ten days, that there must be additional causal factors.
With no idea of the source of this surge in infections,
we called on our colleagues in infectious disease and mi-
crobiology for consultation.

The exact mechanism of the infections cannot be
determined with certainty but it was believed to involve
direct contamination of the patients’ skin by oral flora
either from the image intensifier or by use of a contami-
nated arthrogram tray. The majority of the evidence
pointed to contamination of the fluoroscopy suite from
swallowing studies with inadequate or absent cleaning
prior to the arthrograms. Contamination by oral flora was
established in a recent report of three cases of meningitis
following myelography. In these cases, the assistants did

not wear masks and the contamination was from their
mouths directly as confirmed by polymerase chain reac-
tion and genotype sequencingm. There have also been
reported outbreaks of joint sepsis related to using con-
trast in “single use” vials multiple times to different pa-
tients'”. This however is unlikely in our case because our
vials were discarded after each use and cultures were also
negative.

At the recommendation of the Infectious Disease De-
partment in the interest of infection control, we have insti-
tuted new protocols for arthrogram procedures (Table 1).
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The fluoroscopy suite must be thoroughly cleaned with
and sanitized with a quaternary ammonium product prior
to arthrography. Additionally, the room is cleaned with
bleach following Clostridium difficile patients. Chlorhexi-
dine is the recommended skin antiseptic because it has
a greater reduction in infection rates than povidone-
iodine”. The image intensifier is now routinely draped
with a sterile cover .The number of people in the room
is also being limited, and all assistants must wear surgical
hats and masks.

In conclusion, our three infections following arthrog-
raphy caused significant morbidity, although no known
long term complications. These infections were likely
iatrogenic resulting from concurrent use of the fluoros-
copy suite for other non-sterile procedures. In our three
cases, the oral flora isolated from joint aspirations pre-
sumably resulted from contamination of the room from
prior barium swallowing studies with inadequate cleaning
of the equipment. The risk of arthrogram related joint
infections may be lowered with separation of sterile and
non-sterile procedures and with adequate preparation of
the fluoroscopy suite.
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