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Image-Guided Percutaneous Needle Biopsy for Infectious

Spondylitis: Factors Affecting Culture Positivity
21009 R0 CHOT A R B KX ZAF 201 HIOIEOl e

OOoOo 1T

DX[= @I r=

Siyoun Sung, MD', Jong Won Kwon, MD"**

O

'Department of Radiology and Center for Imaging Science, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea
’Department of Medical Device Management and Research, SAIHST, Sungkyunkwan University, Seoul, Korea

Purpose: To evaluate the variable factors affecting the results of percutaneous nee-

dle biopsies for infectious spondylitis.

Materials and Methods: In all, 249 patients who underwent both MRI and percuta-
neous needle biopsies due to a suspicion of infectious spondylitis were evaluated with
respect to the following factors: the usage of antibiotics before the procedure, the
location of the biopsy, the guiding equipment used, the experience level of the opera-

tors, and the number of biopsies performed.

Results: The positivity of culture in cases of treated with antibiotics (16.3%) before
the biopsy was lower than in the untreated cases (30.5%) (p = 0.004). Biopsies per-
formed at the abscess (43.5%) and with fluoroscopic guidance (27.8%) showed higher
culture positivity as well. The experience level of the operators and the number of bi-

opsies had no effect on culture positivity.

Conclusion: The usage of antibiotics before the biopsy, the biopsy's location, and the
guiding equipment used affect the culture positivity, while the experience levels of

the operators and the number of biopsies do not have an effect.
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A =M A= thshA 2R]AE 3] HEA] (multiple logistic regression)
A U HAMOA QIQAo] ZAE|QIS AL ok Avtr 2 AJSEIYoH, B ii_%* SPSS, version 21(SPSS Inc.,
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Fig. 1. A 70-year-old man with back pain.

A. A sagittal T2-weighted MR image shows the loss of fatty marrow signal intensity and subchondral bone destruction at the T11 and T12 verte-
bral bodies. A burst fracture of the T12 vertebral body is also noted.

B. Contrast-enhanced T1-weighted image shows diffuse enhancement of the T11 and T12 vertebral bodies and phlegmon at the anterior epidural
space of the T12 level.

C. A percutaneous biopsy was performed at the T12 vertebral body under fluoroscopic guidance. The isolated organism was Staphylococcus aureus.

A

Fig. 2. A 68-year-old man with back pain.

A. The T2-weighted axial image shows an intraosseous abscess in the L4 vertebral body with an anterior epidural extension (arrowheads). There is
also a direct extension into the left psoas muscle (arrow).

B. A percutaneous biopsy and aspiration were performed under CT guidance in the left psoas abscess. The isolated causative organism was My-
cobacterium tuberculosis.
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Table 1. Multivariate Logistic Regression Results for Culture Results
Culture Results
— - p-Values
Positive (n = 62, 24.9%) Negative (n = 187, 75.1%)
Antibiotics before biopsy 0.004
Used 16 (16.3%) 82 (83.7%)
Not used 46 (30.5%) 105 (69.5%)
Biopsy sites <0001
Abscess 20 (43.5%) 26 (56.5%)
Disc 4 (30.8%) 9 (69.2%)
Vertebral body 38 (20%) 152 (80%)
Guiding modality 0.005
Fluoroscopy 44 (27.8%) 114 (72.2%)
CT 18 (19.8%) 73 (80.2%)
Operator 0.537
Staff 42 (25.6%) 122 (74.3%)
Fellow 20 (23.5%) 65 (76.5%)
Number of approach
One 21 (25.9%) 60 (74.1%) 0.730
Two or more 41 (24.4%) 127 (75.6%)
Table 2. Comparison of Biopsy Tissue Culture and Blood Culture (p-Value = 0.629)
Biopsy Culture
" - Sum
Positive Negative
Blood culture
Positive 5 21 26 (13.29%)
Negative 45 126 171 (86.8%)
Sum 50 (25.4%) 147 (74.6%) 197

jksronline.org  CHHF/gQlstRlx| 2015;73(5):300-306

303



L= QUA|QE, AA| HRIFol BifE “E-= 24.9%°1 Etst
At o] A= oo Eofl BAEQIE 46~91%°1 Blsl
2 ALK, 4, 5). Colmenero 5(12)-2 78 Sd|ollA] ZAsHo]
OJ3t osteomyelitis©ll THRF FA40]A41 48%2] BiYF FFES A
2!, Hadjipaviou 5-(13)2 21 582 3ksAd T A=Holl
oot 22 HAF Aut 57%9] vl FAE-S BTt Chew 2}
Kline 5-(14)-2 43 5o tieh 2] &21(fine needle aspiration)
= Al¥et Aat 91%2] B FES U 2 Aol i
FE0| Yot olf= A ool ARSI A7 7Y 2
QIO Ao = AZHET:, Colmenero 5(12)-2 2= I
oM RHH-Z AlRYsH ] Hof Hodd YA 2= AlYsk=
Hop o] grA X & (pathogen—directed therapy) Sk
Zio] ¢ abARlE HIGHITK(1), = Aol FAYAIE AF
SHA] o2 ZEAOfA| O] BiFEE 30.5%= od 3ol vl &
Al QX 2 A= 3AF TSP oA AR Zlo 2 Tz i
ol Y Foll MY Be7F Wekow 7oA ofd
o A1) YA ARE- HAETI}F =t 9T QlokE 1o
AR, 24 GAF ol A A mg o A= A 249
ol TR} 5 98 (39.3%)CIGAIRE, 2 A= TR ¥
7ES 2R TR ARSI o AA R = olHTt o
T2 FEAPOA] 2] HAF ol A7 ARG EIQRS Ao = AL
gHo, PYAE ARESHA] 2 oA Q] BikE oo
Sehni} Gilula (4)7F H76HEH 30.4%<F 712] vl Airjo]
o}, kol tigh 2 det Al 2| =E oAl %

o
w573 A TR U AP ol e Y

oMM B AR W FAolA L HErgoR

r—{o 0O i
N
ol

4{
ol
fr

S~
oo

=

& i

304

A|o| ALg-2 Bkt XIThe WakE 4 Gloni, TR ARE]
710] 5715 e 4 Qlek

=GO == AH T vl sH A AHO A QK
O] 4= vl&o] dAI5] Y2 HO|JH:, Marschall 5-(15)2]
A-LollAl 600Q) A AH} 32601 9] A A ollA] Bk
2 2 53%2F 91%%F 2™, Yang 5(16) 2] A70lA CT &
T A AELZ 47%2] iYES B, =4 AHS
90%2°] ¥HYE-2 HoTt. Nam 5(17)9] AolA 24 A4
2 279 5 1991(70.4%)°IA viSF Fd-S B, Huld A
A2 309 F 10941(33.3%) O] Bl 2 B =4 A4
oA Wi FEC] 2b] A =Tt SEXITE, A AJo]
HIRG Ao a2 APt ThEsH | h2o] o= i
o] Aujd Age g 55| fHZo| 7FsSt YRl 9k - ¢
Adog Al 4= Qlof, ESH EHTh JGAJol Y|t
of -8 W7} Ho] A AHES AlYsh]o AEi7FEA] X
St FEARE0l tioiAle Al 4= Qlct.

Y FH=E vjusis t=
FEC| 7FE =T o= 5Yo
S-Hoh Zhgo] o Ak AfElelH, 22 HArE o

o 2912 BEAHOR A 4 o] th2o] v

N
—

T,
-

ofr
O
i}
=2
=
ro>
o
oL
— oM
g9 o
rr

s

Ir

o

o

o

o)

g

oy o

_l G
oo
Hir rot

=

OO
i
o

i
rfo
P
b
>
il
it}
£
H
ok

Ir
)
i)
By
Y
iy
o
>
il
>~
]
& ek
N
o

o
S~
>
of
ofr
=)
S
T
o
rlr
poy
o o
e
Y
o
rO
i
J
(=
ot
>
N
9 (0]
0

b
H
o
%
s
Ukl
i
N
o
)
P
gﬂ
rr
SFL
O
s
o
>
Y
ol
>
i

7h B LS 7RI 22 HARS T 4= QoI o) 230
L Fo] PAER| o2 7 2AHT 5ol tigh 24 H
OflA] Ul BiFEC] B =t Z o= B w1 QIk(18, 19).

B Aoa] BAl G AT CT e A9 vigke2 2t
7} 27.8%2%F 19.8% %2 FA| R 372 97t 3-2l5HA) viiek
Al R AAHS CT R Aol vlsl Afst 2+

S~
R

£| £

=2 AX
= Aol 9Ich20). R, TN HEBS HEAo| AEs
ROloIA AJRbEI 9T o Al A0 dBet
Bol= AP Zlo] FRTEN(2D), FA S AL A2
SR AIZEO R BHRIT 4 GlofA] A Aol Al
o) o] gefsick Aol ik, AR Al R ARS A

A7 ARO] 2w, Y9k o R CTHE Bgo] Hol |

U2 R EER RS To] it
2 ArollA HE 1 vigke] Aol 22| HAlE o He
7} 788 2 o] 2ot ARt 7-¢-2F vlw o] viQk oF
z z

L%t d2l2tlX] 2015;73(5):300-306  jksronline.org



S ORI A W92 H A10] B0l 22 o%% %

S AT 1510 B 290 Ao} g2k, o 19413 ESEE
HABE A 38 22 AU S ol
it Fiekelo) ool 27k 22 AFHE Ak 9948
o At L3 A3e £20] Qrirk Aokeh B9jolA]

A2 e ol Y Fasiths ke BofEral & 4 9l

2 o] A0 2R 24970 2HRF 5 197759 ZHRYO|
ARE ol B o] ol AlYEIIeH 11 F- 267 2] ZhAtollA Rt
HQbro] B AH. 2] HAPIA Ut v S} B
B Alololl M= Al BolR] ke (p = 0.629), THt
A 7R PARE e HebH o B ojgd 4 9l R AR
ot 5, 22| GAtoIA Rbto] BiFER] 92 TAEF 217
O] ZRtolA Folf vl foflA o] 57O YA 2| =ol| =i
= & 7220, Y HigolA QJOlTOl AR o2
A}5 4578 2] ZERfOIA 2] GARIA g5 S 4 AU

2 AR ool AlSEIE Bula A ki Aol v

o

:Oé
&2
rlo
i
1
o
N
gf
Mo
i)
S~
>
Lﬁi
ri“
rﬁ
11
o
=
ool
o=
>
)
>

oILo A ASFH0 2= x| QoA ol ZlgE0] TEkA]
eipehe Holct. THato] QUL HoE ofp7|go o
S| TRzl G- FERfoA YA O] ARGl thet HEIt
QIS 7R5AE QIck. T SR ARG 7170l o] =
= o A} S)0] oSk wt teke 497t go
YA} ALE- OEIEUJ% v‘i‘J oFAEt. whebA ofof tiaf g=ket
H7F QL ECE oprjuto g2 2 o
Qo] Bxr5 S EHAOP_% alo] A4 7t 22
ikl 0134% 7ol ek, AR, g2 4]
29 olfstol FHYAl ARG =

e
%‘%
)
i
i
ul
ol
o
é
S
o
o
ox
JN'

B axpzolsic,
2a0® 7o 2ol o) Zula] 2] Ak
lA 4 A A1 o, Rl Gy A, 2
7 kgl JaRE Ol 4 Ytk 53] &
A8 7% olol 54 7FsA)

PYA) AR
o] g 7o ARt

ool OIH ;\"é m
Moo nju
= >

oz ©
2

ook ﬂl|ﬂ.l
>
a)

O oz

Nl
L
b
g
%
=

al

o
Ml Jo > oo

Aol 2] ZJALS Alhe 2o

r
>

e
o

=]
C

Z fu o o pot

0 \
=

jksronline.org  CHHF/gQlstRlx| 2015;73(5):300-306

A& 2

REFERENCES

1. Butler JS, Shelly MJ, Timlin M, Powderly WG, O'Byrne JM.
Nontuberculous pyogenic spinal infection in adults: a 12-
year experience from a tertiary referral center. Spine (Phila
Pa 1976) 2006;31:2695-2700

2. Hwang CM, Shin MJ, Kim SM, Lee SH, Lee SM, Shin JH, et
al. The diagnostic usefulness of CT-guided needle biopsy or
aspiration in infectious spondylitis. J Korean Radiol Soc
2003;48:497-504

3. Rankine JJ, Barron DA, Robinson P, Millner PA, Dickson RA.
Therapeutic impact of percutaneous spinal biopsy in spinal
infection. Postgrad Med J2004;80:607-609

4. Sehn JK, Gilula LA. Percutaneous needle biopsy in diagnosis
and identification of causative organisms in cases of sus-
pected vertebral osteomyelitis. Eur J Radiol 2012;81:940-
946

5. Mylona E, Samarkos M, Kakalou E, Fanourgiakis P, Skoutelis
A. Pyogenic vertebral osteomyelitis: a systematic review of
clinical characteristics. Semin Arthritis Rheum 2009;39:
10-17

6. Bhagat S, Mathieson C, Jandhyala R, Johnston R. Spondyl-
odiscitis (disc space infection) associated with negative mi-
crobiological tests: comparison of outcome of suspected
disc space infections to documented non-tuberculous pyo-
genic discitis. Br J Neurosurg 2007;21:473-477

7. Kim CJ, Song KH, Park WB, Kim ES, Park SW, Kim HB, et al.
Microbiologically and clinically diagnosed vertebral osteo-
myelitis: impact of prior antibiotic exposure. Antimicrob
Agents Chemother 2012;56:2122-2124

8. Wall SD, Fisher MR, Amparo EG, Hricak H, Higgins CB. Mag-
netic resonance imaging in the evaluation of abscesses. AJR
Am J Roentgenol 1985;144:1217-1221

9. Runge VM, Williams NM, Lee C, Timoney JF. Magnetic reso-
nance imaging in a spinal abscess model. Preliminary report.
Invest Radiol 1998;33:246-255

10. Thrush A, Enzmann D. MR imaging of infectious spondylitis.
AJNR Am J Neuroradiol 1990;11:1171-1180

11. Kwon JW, Yoon YC, Choi SH, Jung JY, Choe BK. MR imaging
for the differentiation of early infectious spondylitis and
modic type | change in the lumbar spine. J Korean Soc Ra-
diol 2010;62:563-570

305



12. Colmenero JD, Jiménez-Mejias ME, Sanchez-Lora FJ, Re-
guera JM, Palomino-Nicas J, Martos F, et al. Pyogenic, tu-
berculous, and brucellar vertebral osteomyelitis: a descrip-
tive and comparative study of 219 cases. Ann Rheum Dis
1997;56:709-715

13. Hadjipavlou AG, Kontakis GM, Gaitanis JN, Katonis PG,
Lander P, Crow WN. Effectiveness and pitfalls of percutane-
ous transpedicle biopsy of the spine. Clin Orthop Relat Res
2003:54-60

14. Chew FS, Kline MJ. Diagnostic yield of CT-guided percuta-
neous aspiration procedures in suspected spontaneous in-
fectious diskitis. Radiology 2001;218:211-214

15. Marschall J, Bhavan KP, Olsen MA, Fraser VJ, Wright NM,
Warren DK. The impact of prebiopsy antibiotics on patho-
gen recovery in hematogenous vertebral osteomyelitis. Clin
Infect Dis 2011;52:867-872

16.Yang SC, Fu TS, Chen LH, Chen WJ, Tu YK. Identifying
pathogens of spondylodiscitis: percutaneous endoscopy or
CT-guided biopsy. Clin Orthop Relat Res 2008;466:3086-
3092

17.Nam KH, Song GS, Han IH, Choi BK, Cha SH. Diagnostic
value of biopsy techniques in lumbar spondylodiscitis: per-
cutaneous needle biopsy and open biopsy. Korean J Spine
2011,;8:267-271

18. Mellado JM, Pérez del Palomar L, Camins A, Salvado E, Ra-
mos A, Sauri A. MR imaging of spinal infection: atypical
features, interpretive pitfalls and potential mimickers. Eur
Radiol 2004;14:1980-1989

19. de Lucas EM, Gonzalez Mandly A, Gutiérrez A, Pellon R,
Martin-Cuesta L, lzquierdo J, et al. CT-qguided fine-needle
aspiration in vertebral osteomyelitis: true usefulness of a
common practice. Clin Rheumatol 2009;28:315-320

20. Kim BJ, Lee JW, Kim SJ, Lee GY, Kang HS. Diagnostic yield
of fluoroscopy-guided biopsy for infectious spondylitis.
AJNR Am J Neuroradiol 2013;34:233-238

21. Michel SC, Pfirrmann CW, Boos N, Hodler J. CT-guided core
biopsy of subchondral bone and intervertebral space in sus-
pected spondylodiskitis. AJR Am J Roentgenol 2006;186:
977-980

-~ oF 1A
-t_'J- .o
I
i

ol
==
2
9r|:
>~
=2
)

[Eoy
78(43.5%) 7}

£
i
2
Hir
)
1
T

> El o jo mY oY &2 o

B
EX
N
o
>
Y
2
ol
=
)
U o

= M
.. _>,i
N o
2 o
)

~|
N
N
o A
>
>~
g
s
~,>
’
=)
0Q
]
2

A9l 751@‘1 gl _71’:5] AR Alﬁc]j;ﬂ\"/l\— =9 _1;]_/&{—8]_(})5]\[;}.
FRoHA] Q2 H9(30.5%)7F THYAS ARLSE -9(16.3%) Bt vigo] o] & 9]

< Z712H(30.8%) 01t Z324(20%) 004 22| ZALSE Z-9-HTH
0.001). EA] 9= A7(97.8%)°] CT 9= A171(19.8%)H L} BjokEo] &=9ko

o.

Vst ool AR delehi, Mot Aol kel el Q=T 7|k ekat

306

L%t d2l2tlX] 2015;73(5):300-306  jksronline.org



