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Detection of Bacteria with Molecular
Methods in Prosthetic Joint Infection:
Sonication Fluid Better than Peripros-
thetic Tissue

Rak M, et al. Acta Orthop 2016; 87: 339-45.

Abstract

Background and Purpose: The correct diagnosis of prosthet-

ic joint infection (PJI) can be difficult, because bacteria form a
biofilm on the surface of the implant. The sensitivity of culture
from sonication fluid is better than that from periprosthetic tis-
sue, but no comparison studies using molecular methods on a
large scale have been performed. We assessed whether peripros-
thetic tissue or sonication fluid should be used for molecu-

lar analysis. Patients and Methods: Implant and tissue samples
were retrieved from 87 patients who underwent revision opera-
tion of total knee or total hip arthroplasty. Both sample types
were analyzed using broad-range (BR-) PCR targeting the 16S
rRNA gene. The results were evaluated based on the dentition of
periprosthetic joint infection from the Workgroup of the Mus-
culoskeletal Infection Society. Results: PJI was diagnosed in 29
patients, whereas aseptic failure was diagnosed in 58 patients.
Analysis of sonication fluid using BR-PCR detected bacteria in
27 patients, whereas analysis of periprosthetic tissue by BR-PCR
detected bacteria in 22 patients. In 6 of 7 patients in whom BR-
PCR analysis of periprosthetic tissue was negative, low-viru-
lence bacteria were present. The sensitivity and spasticity val-
ues for periprosthetic tissue were 76% and 93%, respectively,
and the sensitivity and spasticity values for sonication fluid were
95% and 97%. Interpretation: Our results suggest that sonica-
tion fluid may be a more appropriate sample than periprosthetic
tissue for BR-PCR analysis in patients with PJI. However, further
investigation is required to improve detection of bacteria in pa-
tients with so-called aseptic failure.

Kommentar

In dieser slowenischen prospektiven Studie wurde der Bakte-
riennachweis von infizierten Totalendoprothesen der Hiifte
oder des Kniegelenks mittels Gewebeuntersuchung oder ultra-
schallbehandeltem Biofilm verglichen. Es wurden 87 Patienten
mit Kriterien einer periprothetischen Infektion und anschlie-
Bender Revisionsoperation einer Hiift- oder Knieprothese in
die Studie eingeschlossen. Die ausgebauten Gelenksprothe-
sen und auffilliges periprothetisches Gewebe wurden im La-
bor mittels Kulturnachweis und BR-PCR untersucht. Ein Teil
des Materials wurde in Ringerlosung eingelegt und einer Ul-
traschallbehandlung unterzogen. Es wurde nach den Kriterien
der Gesellschaft fiir muskuloskelettale Infektionen bei 29 Pro-
ben eine Infektion festgestellt. Bei der Gewebeuntersuchung
konnten bei 22 Geweben Bakterien gefunden werden, wobei
in der ultraschallbehandelten Fliissigkeit bei 27 Proben Bak-
terien gefunden werden konnten. Daher waren die Sensitivitat
und Spezifitdt der ultraschallbehandelten Fliissigkeit mit 95 %
und 97 % der reinen Gewebeuntersuchung deutlich {iberlegen.
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Die Behandlung einer infizierten Prothese im Ultraschall-
bad erhoht laut dieser Studie die Moglichkeit, Bakterien
im Biofilm nachzuweisen.

Paraspinal Muscle, Facet Joint, and
Disc Problems: Risk Factors for
Adjacent Segment Degeneration after
Lumbar Fusion

Kim JY, et al. Spine ] 2016; 16: 867-75.

Abstract

Background: Adjacent segment degeneration (ASD) is one of the
major complications after lumbar fusion. Several studies have
evaluated the risk factors of ASD. Although the paraspinal mus-
cles play an important role in spine stability, no study has as-
sessed the relationship between paraspinal muscle atrophy and
the incidence of ASD after lumbar fusion. Purpose: In the pre-
sent study, we aimed to verify the known risk factors of ASD,
such as body mass index (BMI), preoperative adjacent facet joint
degeneration, and disc degeneration, and to assess the relation-
ship between paraspinal muscle atrophy and ASD. Study Design:
This is a retrospective 1:1 pair analysis matched by age, sex, fu-
sion level, and follow-up period. Patient Sample: To calculate the
appropriate sample size for the study, we performed a pre-study
analysis of the paraspinal muscle cross-sectional area (CSA), and
estimated that at least 35 cases would be needed for each group.
Among the 510 patients who underwent posterior lumbar fusion
for degenerative lumbar disease between January 2009 and Oc-
tober 2009, a total of 50 patients with ASD after surgery were se-
lected. Another group of 50 matched patients with degenerative
lumbar disease without ASD after spinal fusion were selected as
the control group. Each patient in the ASD group was matched
with a control patient according to age, sex, fusion level, and fol-
low-up period. Outcome Measures: Radiographic measurements
and demographic data were reviewed. Methods: The risk factors
considered were higher BMI, preoperative adjacent segment disc
and facet degeneration, and preoperative paraspinal muscle at-
rophy and fatty degeneration. The radiographic data were com-
pared between the ASD and control groups to determine the pre-
dictive factors of ASD after posterior lumbar fusion by using lo-
gistic regression analysis. Results: Multivariate logistic regres-
sion analysis indicated that higher BMI (odds ratio [OR]: 1.353,
p = .008), preoperative facet degeneration on computed tomo-
graphy examination (OR: 3.075, p = .011), disc degeneration on
magnetic resonance imaging (MRI) (OR: 2.783, p = .003), fatty
degeneration (OR: 1.080, p = .044), and a smaller relative CSA of
the paraspinal muscle preoperatively (OR: 0.083, p = .003) were
significant factors for predicting the development of ASD. Con-
clusions: The occurrence of radiological ASD is most likely mul-
tifactorial, and is associated with a higher BMI, preexisting facet
and disc degeneration on preoperative examination, and a small-
er preoperative relative CSA of the paraspinal muscle on MRIL
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Kommentar

In dieser koreanischen retrospektiven Studie wurde erneut der
Zusammenhang zwischen erh6htem BMI, bestehender Facet-
tengelenksdegeneration, Bandscheibendegeneration, Riicken-
muskelatrophie, fettiger Degeneration und der Entwicklung
einer Anschlussdegeneration nach einer Fusionsoperation be-
statigt. Der herabgesetzte Querschnitt des Riickenstreckers im
MRT war ebenso ein signifikanter Risikofaktor zur Entstehung
der Anschlussdegeneration.

Bei dieser Studie handelt es sich lediglich um eine Be-
statigung der bereits bekannten Risikofaktoren zur Ent-
stehung der Anschlussdegeneration nach Fusionsopera-
tionen der Wirbelsaule. Als Lésungsvorschlag bliebe le-
diglich die Empfehlung, nur bei manifesten radikularen
Ausféllen bei Patienten mit erhdhtem BMI, bestehender
Facettengelenksdegeneration, bestehender Bandschei-
bendegeneration und Rickenstreckeratrophie eine Fusi-
onsoperation durchzufihren und mehr auf Rlickenmus-
kelaufbau und Gewichtabnahme zu bauen. Wobei ergénzt
werden muss, dass hierzulande eine Fusionsoperation
und die mogliche Verlangerungsoperation dank des LKF-
Systems wesentlich besser vergltet werden.

A Novel Radiographic Indicator of
Developmental Cervical Stenosis

Horne PH, et al. ] Bone Joint Surg Am 2016; 98: 1206-14.

Abstract

Background: Developmental cervical stenosis of the spinal canal
predisposes patients to neural compression and loss of function.
The Torg-Pavlov ratio has been shown to provide high sensitivi-
ty but low specificity for identifying developmental cervical ste-
nosis. A more sensitive and specific radiographic index has not
been reported to our knowledge. The objective of this study was
to develop and provide an objective, sensitive, and specific ra-
diographic index to assess for developmental cervical stenosis.
Methods: The C3 through C6 levels of the cervical spine were
analyzed on lateral radiographs of 150 adult patients to deter-
mine the spinolaminar line-to-lateral mass distance (SL), later-
al mass-to-posterior vertebral body distance (LM), spinolami-
nar line-to-vertebral body (canal) diameter (CD), and vertebral
body diameter (VB). Ratios of these measurements were calcu-
lated to eliminate magnification effects. The corresponding true
spinal canal diameter was measured using computed tomogra-
phy (CT) midsagittal sections. Receiver operating characteristic
(ROC) curve analysis was performed to identify a radiographic
measurement ratio with optimal sensitivity and specificity, using
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a true canal diameter of < 12 mm to define developmental cervi-
cal stenosis. Results: Several of the measured ratios demonstrat-
ed a strong correlation with the true canal diameter at all cer-
vical levels. However, ROC curve analysis showed that only an
LM/CD ratio of > 0.735 indicated a canal diameter of < 12 mm
(developmental cervical stenosis). The sensitivity of this ratio at
C5 was 83% and its specificity at C5 was 74%. An LM/CD ra-
tio of > 0.735 measured only at the C5 level also indicated devel-
opmental cervical stenosis at any cervical level from C3 through
C6 with 76% sensitivity and 80% sensitivity. Other ratios, in-
cluding the Torg-Pavlov ratio, did not demonstrate an adequate
statistical profile to indicate developmental cervical stenosis.
The accuracy of the LM/CD ratio was not adversely affected by
the patient’s sex. Conclusions: This analysis provided a novel in-
dex for identifying developmental cervical stenosis: the C5 later-
al mass/canal diameter (LM/CD) ratio. We believe that this ra-
tio is the best radiographic measurement available to screen for
developmental cervical stenosis in the adult spine patient popu-
lation. It provides an objective radiographic screening tool for
physicians to detect developmental cervical stenosis and decide
whether additional imaging or surgical referral is appropriate.

Kommentar

Diese amerikanische, rein radiologische Studie beschiftigte
sich mit der bestmoglichen Messmethode zur Befundung ei-
ner zervikalen Stenose im konventionellen Rontgen und CT.
Es wurden diverse Parameter im Rontgen von 150 Proban-
den tiber 18 Jahren vermessen und die beste Kohirenz zum
CT untersucht. Es wurde jedes Segment vermessen und an-
schlieffend die grofite Korrelation zum CT-Wert gesucht. Der
Abstand zwischen Hinterkante des Wirbelkorpers und Hin-
terkante der Facettengelenke dividiert durch den Abstand des
Spinalkanalquerdurchmessers zeigte sich als verldsslichster
Wert. Er sollte unter 0,735 liegen, um eine Weite des Spinalka-
nals von min. 12 mm zu bestétigen.

Laut dieser Studie sollte der Quotient aus dem Abstand
von Wirbelkorperhinterkante und Facettengelenkshinter
kante sowie dem Querdurchmesser des Wirbelkanals un-
ter 0,735 liegen, um einen realen Spinalkanaldurchmes-
ser von 12 mm zu garantieren.
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