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Abstract

Purpose: To investigate an outbreak of bacterial meningitis at an outpatient radiology clinic
(clinic A) and to determine the source and implement measures to prevent additional infections.

Methods: A case was defined as bacterial meningitis in a patient undergoing myelography at
clinic A from October 11 to 25, 2010. Patients who underwent myelography and other procedures
at clinic A during that period were interviewed, medical records were reviewed, and infection
prevention practices were assessed. Case-patient cerebrospinal fluid (CSF) specimens, oral
specimens from health care personnel (HCP), and opened iohexol vials were tested for bacteria.
Bacterial isolates were compared using pulsed-field gel electrophoresis. A culture-negative CSF
specimen was tested using a real-time polymerase chain reaction assay.

Results: Three cases were identified among 35 clinic A patients who underwent procedures from
October 11 to 25, 2010. All case-patients required hospitalization, 2 in an intensive care unit.
Case-patients had myelography performed by the same radiology physician assistant and
technician on October 25; all patients who underwent myelography on October 25 were affected.
HCP did not wear facemasks and reused single-dose iohexol vials for multiple patients.
Streptococcus salivarius (a bacteria commonly found in oral flora) was detected in the CSF of 2
case-patients (1 by culture, 1 using real-time polymerase chain reaction) and in HCP oral
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specimens; 1 opened iohexol vial contained Staphylococcus epidermidis. Pulsed-field gel
electrophoresis profiles from the case-patient S sa/ivarius and the radiology physician assistant
were indistinguishable.

Conclusions: Bacterial meningitis likely occurred because HCP performing myelography did
not wear facemasks; lapses in injection practices may have contributed to transmission. Targeted
education regarding mask use and safe injection practices is needed among radiology HCP.
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INTRODUCTION

METHODS

Bacterial meningitis represents an uncommon but serious adverse event after myelography
[1-16]. Numerous reports have attributed these infections to lapses including nonadherence
to facemask (eg, may be labeled as surgical, medical procedure, or isolation mask) use
among health care personnel (HCP) performing myelograms [1,3,9-13,15]. On October 27,
2010, an orthopedic surgeon notified the Missouri Department of Health and Senior Services
(DHSS) regarding 3 patients hospitalized with suspected meningitis after undergoing
myelography at an outpatient radiology clinic (clinic A) on October 25. One patient had
viridians streptococci detected in the cerebrospinal fluid (CSF). In this report, we summarize
findings from an investigation conducted to determine the cause and extent of the outbreak
and implement measures to prevent additional infections.

Case Definition

Among clinic A patients undergoing a myelogram from October 11 to 25, 2010, a confirmed
case of bacterial meningitis was defined as a patient with CSF culture positive for bacteria or
CSF studies suggestive of bacterial meningitis; a probable case of bacterial meningitis was
defined as a patient with elevated peripheral white blood cell count and acute onset of fever,
headache, and confusion.

Case Finding

Case finding was conducted using 3 strategies. First, we contacted by telephone all patients
who underwent myelograms and other procedures at clinic A from October 11 to 25, 2010,
to determine if they had developed symptoms within 7 days after the procedure that required
medical evaluation. Second, we contacted by telephone infection preventionists at 9 tertiary
care hospitals in the surrounding metropolitan area to identify patients hospitalized with
bacterial meningitis after myelography and patients who had CSF cultures positive for
viridians streptococci during October 2010. Third, we notified public health officials by e-
mail and requested information regarding patients with bacterial meningitis after
myelography in the surrounding region.

Case-finding activities were limited to procedures performed at clinic A before October 26
because of 2 actions taken by the clinic to prevent further infections from occurring: (1)
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upon learning about the 3 patients with suspected meningitis, a physician at clinic A
prescribed antimicrobial medications to other patients who underwent procedures on
October 25 or 26 to prevent any additional infections, and (2) clinic A immediately
implemented preliminary recommendations provided by the Missouri DHSS after an initial
site investigation was performed.

Case Characteristics

To determine common characteristics and exposures among cases, medical records of case-
patients were reviewed to collect data regarding demographics, medical history, and clinical
and laboratory findings.

Clinic A Inspection and Infection Prevention Assessment

Clinic A staff members were interviewed to determine procedures performed, radiographic
contrast solution and equipment used for procedures, and facility infection prevention
policies. Direct observations of 4 procedures were conducted at clinic A to assess infection
prevention practices.

Laboratory Investigation

RESULTS

The Missouri DHSS instructed clinic A to retain all available opened vials of contrast used
for procedures on October 25 and 26. Three opened vials of iohexol (2 of 3 vials used on
October 25 and 1 vial used on October 26) were collected and sent to the Centers for
Disease Control and Prevention (CDC) to undergo sterility testing as described per the US
Pharmacopeia [17].

Two CSF isolates from one case-patient (preliminarily reported as viridians streptococci)
were sent to the CDC for species identification. A CSF specimen from a culture-negative
case-patient was also sent to the CDC for further testing. Oral specimens (ie, saliva and
dorsal tongue swab) from clinic A HCP who were epidemiologically linked to case-patients
were collected between November 8 and 15, 2010, and sent to the CDC for isolation of
common oral streptococcal species as previously described [18]. To determine genetic
relatededness, isolates recovered from HCP oral specimens and from the culture-positive
case-patient were compared using pulsed-field gel electrophoresis (PFGE) on the basis of
methods previously published [19]. Deoxyribonucleic acid (DNA) from the CSF specimen
from the culture-negative case-patient was extracted and subjected to a previously described
real-time polymerase chain reaction assay used to identify Streptococcus salivarius found in
oral specimens [20].

Case Finding

Three bacterial meningitis cases (2 confirmed, 1 probable) were identified among 9 patients
who underwent myelograms at clinic A from October 11 to 25, 2010. No other
postprocedural infections were identified among 21 (81%) of 26 patients interviewed who
underwent other procedures (12 of 17 arthrographic studies, 6 other imaging procedures, and
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3 joint injections) during the same period. Three patients could not be reached by telephone,
and 2 declined to participate in an interview.

All case-patients underwent myelograms performed =1.5 hours apart on October 25 by a
single radiology physician assistant (RPA), who was assisted by the same technician. Three
additional patients underwent other procedures on October 25. Seven (78%) of 9
myelograms were performed by the same RPA during October 11 and 25; the same
technician provided assistance during all 9 myelograms.

Case Characteristics

Case-patients were males aged 44 to 67 years who underwent myelograms because of neck
or back pain. All case-patients presented within 14 to 27 hours of the procedure to a hospital
with symptoms suggestive of meningitis. Diagnostic CSF was obtained from only 2 case-
patients. One case-patient’s CSF was positive for viridians streptococci, and the other case-
patient’s CSF was culture negative, but he had received antibiotic therapy 2 hours before
CSF collection. All 3 case-patients required intravenous antibiotics, and 2 required treatment
in the intensive care unit (Table).

Clinic A Description

Clinic A is a radiology clinic that performs CT and MRI scans, myelograms, arthrograms,
therapeutic joint injections, and selective nerve root blocks. Clinic A had contracted with an
independent radiology group for the services of 5 radiologists and 3 RPAs who each
performed procedures independently at clinic A and at other outpatient radiology clinics and
one hospital. Since opening in 2007, clinic A used either iohexol or gadodiamide contrast
solution for procedures. Both vials of contrast solution were labeled and approved by the
FDA as singledose vials. Myelograms were always performed using arthrography Kits,
which contained all necessary equipment except for a facemask and spinal needle. Any
additional equipment needed for procedures was stored in the same room in which
procedures were performed.

Infection Prevention Assessment

Clinic A had no written infection prevention policies and procedures focused on patient
safety. Examples of these would include the application of Standard Precautions to injection
procedures, such as the appropriate handling and preparation of injectable medications to
prevent contamination, the education and training of HCP on recommended injection
practices and assessing their adherence to these measures, and monitoring for and reporting
infections associated with the clinic. Three technicians, 3 RPAs, and 2 radiologists were
interviewed and stated that they were unaware of CDC infection prevention guidelines
regarding the use of facemasks and safe injection practices during myelograms [21]. None of
the HCP wore facemasks during myelograms, and singledose vials of contrast were
occasionally used for multiple patients. RPAs and radiologists followed these same practices
at other facilities, except that they wore facemasks when performing procedures at an acute
care hospital to comply with the hospital’s infection prevention policies. Immediately after
the Missouri DHSS provided interim infection prevention recommendations on October 29,
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clinic A instituted an unwritten policy requiring facemask use by HCP during procedures
and dedicating vials of injectable medication or contrast to single-patient use.

The RPA and technician involved with case-patient myelograms reported that all procedures
performed on October 25 were uneventful. These procedures did not require multiple needle
insertions, no one in the room seemed sick, and the durations were similar to other
procedures the RPA had performed.

Four procedures were observed (2 myelograms and 2 arthrograms) from November 8 to 10,
2010; of these procedures, 1 arthogram was performed by the RPA who was involved with
case-patient myelograms. The RPAs and radiologists all wore facemasks, used a sterile
drape, and allowed skin antiseptic to dry for =1 minute before performing procedures.
During myelograms, the radiologist or RPA used approximately 15 mL of iohexol from a
50-mL single-dose vial. All vials of medication or contrast solution were discarded after
each procedure. No breaches in infection prevention practices were observed.

Laboratory Investigation

The content of one of the 2 opened vials of iohexol used on October 25 was positive for
Staphylococcus epidermidis. Bacteria could not be detected in the contents of an opened vial
used on October 26.

S salivarius, a bacterial species commonly found in the oral flora, was isolated from the CSF
of case-patient 2 and from the oral specimens of the RPA and technician involved with all
case-patient myelograms. The S salivarius isolates from case-patient 2 and the RPA shared
identical PFGE profiles, which markedly differed from the PFGE profile of the technician.

The previously described real-time polymerase chain reaction assay [20] result from the
DNA extract prepared from the culture-negative CSF specimen of case-patient 1 was
consistent with the presence of S salivarius DNA.

DISCUSSION

Several findings from this investigation suggest that droplet transmission of oral flora from a
single RPA, due to lack of facemask use, was the primary source of this bacterial meningitis
outbreak. All 3 patients who developed bacterial meningitis had myelograms performed on
the same day by a single RPA who did not wear a facemask. In addition, 2 of these patients
had diagnostic CSF obtained to evaluate for meningitis; S salivarius, an organism commonly
found in the oral flora, was detected in the CSF of both patients. Furthermore, the S
salivarius detected in the CSF of these 2 patients was genetically identical to the S salivarius
detected in the oral flora of the RPA who performed all case-patient myelograms.

Although droplet transmission of oropharyngeal flora was the most likely mechanism for
bacterial meningitis, the intermediate pathway by which S salivarius entered the CSF of
case-patients remains unknown. Possible routes include contamination of case-patients” skin
at the site of entry and introduction of bacteria into the CSF during the procedure,
contamination of instruments, and extrinsic contamination of vials of medication or
radiographic contrast solution (ie, contamination during preparation or administration), as
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suggested by the identification of S epidermidisin an opened iohexol vial. Reusing a
contaminated vial on subsequent patients could then lead to additional cases of meningitis.
Although we did not detect S salivariusin the iohexol vials, not all vials used for case-
patients were available for testing. Previous investigations of post-myelography bacterial
meningitis had not identified multiple cases on the same day or vial contamination [1-16]
but only noted lack of facemask use [1,3,9,13,15]. In our investigation, the detection of 3
cases on 1 day suggests that additional factors, such as reusing potentially contaminated
vials between patients, could have contributed to transmission.

Other suboptimal practices at clinic A included the use of arthrogram Kits to perform
myelograms. Because these kits did not contain facemasks and spinal needles, the additional
steps required to obtain the necessary equipment may have increased the opportunity for
potential contamination. Although not all myelogram Kits contain facemasks, they include
the spinal needle necessary for the procedure. Additionally, the use of single-dose iohexol
vials that contained enough solution for multiple procedures may have encouraged HCP to
reuse these vials rather than discard them after a single procedure. After the investigation,
clinic A consulted an independent infection preventionist to develop written infection
prevention policies and procedures and reported monitoring for compliance to these
measures.

Inadequate facemask use and the reuse of single-dose vials for multiple patients may be
important problems in outpatient radiology clinics. Typically, these facilities are not required
to have infection prevention policies or monitor post-procedure infections, and surveys are
not conducted in these facilities by regulatory agencies to determine compliance with
recommended practices. The absence of infection prevention resources in outpatient settings
has been noted in previous outbreaks of infections related to injection procedures [22-28].
Therefore, more stringent regulatory requirements for outpatient settings could lead to
increased adherence to infection prevention recommendations.

Since 2007, CDC has recommended that HCP wear facemasks when placing catheters or
injecting material into the epidural or subdural spaces (eg, for myelography) [21].
Additionally, HCP performing these spinal procedures should adhere to safe injection
practices (eg, dedicating single-dose vials to single-patient use) as part of Standard
Precautions [21,29]. After the publication of these recommendations, this is the second
reported outbreak of bacterial meningitis resulting from inadequate facemask use during
spinal procedures [30]. Awareness of recommended practices regarding facemask use and
injection safety was low among HCP at clinic A, and their practices varied on the basis of
the setting in which procedures were performed. In response to this outbreak, CDC released
a clinical reminder targeting relevant provider groups about the importance of facemask use
and safe injection practices when performing spinal procedures [31]. Additional educational
efforts may include partnering with key professional societies to reinforce HCP knowledge
and best practices through continuing medical education. The ACR has published a position
statement recommending that each imaging facility have policies in place to prevent the
spread of infection among patients and HCP [32], which is referenced in the ACR and
American Society of Neuroradiology practice guideline for the performance of myelography
and cisternography [33]. To educate a broader audience of radiology HCP in various health
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care settings, updated recommendations about facemask use and safe injection practices
should be considered for inclusion in ACR and relevant professional society guidelines.
Increased awareness of these recommendations may improve infection prevention in
radiology practices across all settings leading to improved patient safety.

This outbreak investigation has some limitations. The small number of cases detected
precluded us from conducting an analytic study to identify risk factors for post-myelography
bacterial meningitis. However, we epidemiologically linked all case-patients to one RPA and
demonstrated that the S salivarius isolates recovered from the single culture-positive case-
patient and the RPA shared an identical PFGE profile. In addition, the culture-negative CSF
from a second case-patient tested positive for the presence of S salivarius DNA by the
previously described assay [20]. All breaches at clinic A may not have been identified
because direct observations were conducted after infection prevention measures were
implemented. Nevertheless, it is likely that we identified the most important breaches
through the Missouri DHSS’s preliminary infection prevention assessment. Finally, all
opened vials used for case-patient myelography on October 25 were not tested for sterility;
thus, we could not fully evaluate the potential contribution of vial contamination to
occurrence of cases.

CONCLUSIONS

Post-myelography bacterial meningitis may be prevented if radiology HCP adhere to
recommended facemask use and injection practices. All health care settings, including
outpatient radiology facilities, should develop infection prevention policies and procedures
and provide ongoing education to HCP to ensure that recommended practices are understood
and followed [34].

ACKNOWLEDGMENTS

We would like to thank Alex Kallen, MD, MS, of the CDC; Karla Howell, RN, of the St Louis County Health
Department; and Francine Schranck of the Orthopedic Center of St Louis for providing assistance during the
investigation.

The findings and conclusions in this report are those of the authors and do not necessarily represent the official
position of the Centers for Disease Control and Prevention.

REFERENCES

1. Schlesinger JJ, Salit IE, McCormack G. Streptococcal meningitis after myelography. Arch Neurol
1982;39:576-7. [PubMed: 7115147]

2. Pandian JD, Sarada C, Radhakrishnan W, Kishore A. latrogenic meningitis after lumbar puncture—a
preventable hazard. J Hosp Infect 2004; 56:119-24. [PubMed: 15019223]

3. Hsu J, Jensen B, Arduino M, et al. Streptococcal meningitis following myelogram procedures. Infect
Control Hosp Epidemiol 2007;28:614—7. [PubMed: 17464927]

4. Lerner PIl. Meningitis caused by streptococcus in adults. J Infect Dis 1975;131(suppl):S9-16.
[PubMed: 1092775]

5. Worthington M, Hills J, Tally F, Flynn R. Bacterial meningitis after myelography. Surg Neurol
1980;14:318-20. [PubMed: 7434200]

6. Schelkun SR, Wagner KF, Blanks JA, Reinert CM. Bacterial meningitis following pantopaque
myelography. A case report and literature review. Orthopedics 1985;8:73-6. [PubMed: 4094954]

JAm Coll Radiol. Author manuscript; available in PMC 2019 May 14.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Chitnis et al.

Page 8

7. Damani NN, Chin AT. Streptococcus pyogenes meningitis after myelography. J Pak Med Assoc
1988;38:197-8. [PubMed: 3149690]

8. Hoen B, Taillandier L, Coquillat G. Post-myelography meningitis caused by Streptococcus
agalactiae. J Infect 1993;26:337-9. [PubMed: 8505574]

9. de Jong J, Barrs AC. Lumbar myelography followed by meningitis. Infect Control Hosp Epidemiol
1992;13:74-5. [PubMed: 1541805]

10. Watanakunakorn C, Stahl C. Streptococcus salivarius meningitis following myelography. Infect
Control Hosp Epidemiol 1992;13:454. [PubMed: 1517542]

11. Domingo P, Mancebo J, Blanch L, Coll P, Martinez E. latrogenic streptococcal meningitis. Clin
Infect Dis 1994;19:356-7. [PubMed: 7986921]

12. Gelfland MS, Abolnik 1Z. Streptococcal meningitis complicating diagnostic myelography: three
cases and review. Clin Infect Dis 1995;20: 582—7. [PubMed: 7756479]

13. Veringa E, van Belkum A, Schellekens H. latrogenic meningitis by Streptococcus salivarius
following lumbar puncture. J Hosp Infect 1995;29: 316-8. [PubMed: 7658016]

14. Baird RW. Streptococcal meningitis complicating myelography: report of additional cases. Clin
Infect Dis 1996;22:395. [PubMed: 8838219]

15. Schlegel L, Merlet C, Laroche JM, Frémaux A, Geslin P. latrogenic meningitis due to Abiotrophia
defectiva after myelography. Clin Infect Dis 1999;28:155-6. [PubMed: 10028098]

16. Smith SW, Truwit C. Images in emergency medicine. latrogenic postmyelogram bacterial
meningitis. Ann Emerg Med 2006;48:17, 20. [PubMed: 16781916]

17. The United States Pharmacopeia-National Formulary. Sterility testing. Rockville, Md: United
States Pharmacopeial Convention; 2003:chap 71.

18. Shewmaker PL, Gertz RE Jr, Kim CY, et al. Streptococcus salivarius meningitis case strain traced
to oral flora of anesthesiologist. J Clin Microbiol 2010;48:2589-91. [PubMed: 20504987]

19. Rolland K, Marois C, Siquier V, Cattier B, Quentin R. Genetic features of Streptococcous
agalactiae strains causing severe neonatal infections as revealed by pulsed-field gel electrophoresis
and hyIB gene analysis. J Clin Microbiol 1999;37:1892-8. [PubMed: 10325343]

20. Seow WK, Lam JH, Tsang AK, Holcombe T, Bird PS. Oral streptococcus species in pre-term and
full-term children—a longitudinal study. Int J Paediatr Dent2009;19:406-11. [PubMed: 19732193]

21. Centers for Disease Control and Prevention. 2007 guideline for isolation precautions: preventing
transmission of infectious agents in healthcare settings. Available at: http://www.cdc.gov/
hicpac/pdf/isolation/Isolation2007.pdf. Accessed August 22, 2011.

22. Cohen AL, Ridpath A, Noble-Wang J, et al. Outbreak of Serratia marcescens bloodstream and
central nervous system infections after interventional pain management procedures. Clin J Pain
2008;24:374-80. [PubMed: 18496300]

23. Wong MR, Del Rosso P, Heine L, et al. An outbreak of Klebsiella pneumoniae and Enterobacter
aerogenes bacteremia after interventional pain management procedures, New York City 2008. Reg
Anesth Pain Med 2010;35:496-9. [PubMed: 20975462]

24. Watson JT, Jones RC, Siston AM, et al. Outbreak of catheter-associated Klebsiella oxytoca and
Enterobacter cloacae bloodstream infections in an oncology chemotherapy center. Arch Intern
Med 2005;165:2639-43. [PubMed: 16344422]

25. Gutelius B, Perz JF, Parker MM, et al. Multiple clusters of hepatitis virus infections associated with
anesthesia for outpatient endoscopy procedures. Gastroenterology 2010;139:163-70. [PubMed:
20353790]

26. Fischer GE, Schaefer MK, Labus BJ, et al. Hepatitis C virus infections from unsafe injection
practices at an endoscopy clinic in Las Vegas, Nevada 2007-2008. Clin Infect Dis 2010;51:267-73.
[PubMed: 20575663]

27. Moore ZS, Schaefer MK, Hoffmann KK, et al. Transmission of hepatitis C virus during myocardial
perfusion imaging in an outpatient clinic.Am J Cardiol 2011;108:126-32. [PubMed: 21529725]

28. Williams IT, Perz JF, Bell BP. Viral hepatitis transmission in ambulatory health care settings. Clin
Infect Dis 2004;38:1592-8. [PubMed: 15156448]

JAm Coll Radiol. Author manuscript; available in PMC 2019 May 14.


http://www.cdc.gov/hicpac/pdf/isolation/Isolation2007.pdf
http://www.cdc.gov/hicpac/pdf/isolation/Isolation2007.pdf

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Chitnis et al.

29.

30.

31.

32.

33.

34.

Page 9

Centers for Disease Control and Prevention. Safe injection practices to prevent transmission of
infections to patients. Available at: http://www.cdc.gov/injectionsafety/
IP0O7_standardPrecaution.html. Accessed August 22, 2011.

Centers for Disease Control and Prevention. Bacterial meningitis after intrapartum spinal
anesthesia—New York and Ohio 2008-2009. Morbid Mortal Wkly Rep 2010;59:65-9.

Centers for Disease Control and Prevention. Clinical reminder: spinal injection procedures
performed without a facemask pose risk for bacterial meningitis. Available at: http://www.cdc.gov/
injectionsafety/Spinallnjection-Meningitis.html. Accessed August 22, 2011.

American College of Radiology. ACR position statement on quality control and improvement,
safety, infection control, andpatient education.Available at: http://www.acr.org/
SecondaryMainMenuCategories/quality_safety/guidelines/position_statement. Accessed August
22,2011.

American College of Radiology, American Society of Neuroradiology. ACR-ASNR practice
guideline for the performance of myelography and cisternography. Available at: http:/
www.acr.org/SecondaryMainMenuCategories/quality_safety/guidelines/dx/head-neck/
myelography. Accessed August 22, 2011.

Centers for Disease Control and Prevention. Guide to infection prevention in outpatient settings:
minimum expectations for safe care. Available at: http://www.cdc.gov/HAl/settings/outpatient/
outpatient-care-guidelines.html. Accessed August 22, 2011.

JAm Coll Radiol. Author manuscript; available in PMC 2019 May 14.


http://www.cdc.gov/injectionsafety/IP07_standardPrecaution.html
http://www.cdc.gov/injectionsafety/IP07_standardPrecaution.html
http://www.cdc.gov/injectionsafety/SpinalInjection-Meningitis.html
http://www.cdc.gov/injectionsafety/SpinalInjection-Meningitis.html
http://www.acr.org/SecondaryMainMenuCategories/quality_safety/guidelines/position_statement
http://www.acr.org/SecondaryMainMenuCategories/quality_safety/guidelines/position_statement
http://www.acr.org/SecondaryMainMenuCategories/quality_safety/guidelines/dx/head-neck/myelography
http://www.acr.org/SecondaryMainMenuCategories/quality_safety/guidelines/dx/head-neck/myelography
http://www.acr.org/SecondaryMainMenuCategories/quality_safety/guidelines/dx/head-neck/myelography
http://www.cdc.gov/HAI/settings/outpatient/outpatient-care-guidelines.html
http://www.cdc.gov/HAI/settings/outpatient/outpatient-care-guidelines.html

Page 10

Chitnis et al.

‘uolrezijendsoy J19ys Jo 1ed e BuLINp 11UN 818D BAISUSIUI U 0) PaNIILLPR 3JaM g pue T mwmmou

"aJmpound Jequin| 810434 SINOY Z< SONOIGIUE [BIIIUI PAAIRAI E,..v_%ﬁ_.emmuK

"BWIAPS |BI]9190 3]q1SS0d Se pea Sem Ueds | D UOISSIWP. asnedsq pawoglad 1ou sem ainjound Jequin
¥

‘pINj$ [eu1dso.qaIsd = 4S9 810N

ot (P OT) BUOXeLIB0/UIOALIIUEA ot  PaWHoL3d Jou sem aanound Jequin'y 9%LT '%0°LL '00T'LT (4.9°66) 0.9'L€ Iz UOISNJUOD JoNa) ‘BUJEPRIH € BSED
1T 1uad ‘(p ) dUoXenad/uIPAWOdUBA 100000303118 SUBIPUIA 19 62T %1.8 'SvT %0 ‘%S Ly ‘08L'S (4.€726) Do€9€ T Buniwon ‘easneu ‘eiqoydoloyd ‘syoepesH  z ased
9 (p ¥T) BUOXeLI0/UIDAIOUEA JuwoiboN 8z 99 %68 ‘068'€ %0 ‘%68'T6 '008'9Z (4266) DuE°LE 0z uoIeUBoUOD J00d ‘Basneu ‘aydepesH T esed
4lendsoH (shep ui 8in}ND 450 (pPw)ssoons  (p/Ow) s|iydo 1N % spueg 9 S|iydosieN 9%  uoieluesald  (y) uolreIesaId swordw/s Bunuess id
aus uiskeq UOFe.INQ) PAAIBIS I SOOI IUY upl0id “(ms1R0) “(gWWS|P2) N0 [PO uo 0} wre JBopAIN
10 BAUNN s|pD@NYM poo|g a1y eydied aineedws ) wol4awi |
TIPS 50

Author Manuscript

0T0Z ‘SZ 1990190 ‘¥ 21Ul 1e swelbojaAw Jusmiapun oym sjuaned-ased Jo $asinod fendsoy pue ‘sbuipul) Alojeioge| ‘sansia1oeIeyd [ealuld

‘S|qeL

Author Manuscript Author Manuscript

Author Manuscript

JAm Coll Radiol. Author manuscript; available in PMC 2019 May 14.



	Abstract
	INTRODUCTION
	METHODS
	Case Definition
	Case Finding
	Case Characteristics
	Clinic A Inspection and Infection Prevention Assessment
	Laboratory Investigation

	RESULTS
	Case Finding
	Case Characteristics
	Clinic A Description
	Infection Prevention Assessment
	Laboratory Investigation

	DISCUSSION
	CONCLUSIONS
	References
	Table.

