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» El liguido sinovial (LS) es un ultrafiltrado plasmatico al que
se le agrega el acido hialurénico.

» Su aspecto es claro y su consistencia “simil clara de huevo”.

» Escaso en articulaciones normales y en procesos no
iInflamatorios; mayor volumen en etapas inflamatorias.

» Posee proteinas de alto peso molecular (fibrinégeno,
inmunoglobulinas y lipoproteinas) que aumentan en los
procesos inflamatorios.




LIQUIDO SINOVIAL

Frecuentemente > 4 ml A menudo varios ml A menudo varios ml

VOLUMEN
(RODILLA)

VISCOSIDAD Baja Variable

Incoloro o amairillo pdlido Amarillento Amarillento Variable
COLOR P

Transparente Transparente
CLARIDAD P P

GLOBULOS
BLANCOS
(GB/ mm 3)

Hasta 3000 > 100000 frecuentemente

PMN (%) <25 <25 >50 >85

CULTIVO Negativo Negativo Negativo Positivo
Frecuentemente




Artrocentesis (Puncion/ Aspiracion de una articulacion; de rodilla: Fig. A por
“cara interna” y Fig. B por “via lateral”)

Procedimiento en el cual debemos respetar siempre las normas de asepsia
(“bioseguridad”)
Permite extraer el LS de las articulaciones para analizarlo posteriormente.

Es diagnostico y terapéutico.




SIEMPRE:

Apreciar el aspecto macroscopico (color, transparencia, viscosidad)

Realizar preparacién “en fresco” (una gota de LS entre porta y cubre-
objeto)

Observacion microscopica (sobre todo citologico y presencia de
cristales)

CUANDO ESTE INDICADO POR HALLAZGOS CLINICOS:

Solicitar el cultivo; tincion de Gram.

NO ES NECESARIO:

Valorar el coagulo de mucina ni el recuento de GR.



EXAMEN MACROSCOPICO

- Viscosidad

® Se mide observando la filancia.

® Normal: 3-5cm.

® Disminuida : Cae “gota a gota”.

® Aumentada: > 6 cm (por €. Hipoftiroidismo

LS inflamatorio con viscosidad

‘ disminuida. /




LIQUIDO SINOVIAL
CELULARIDAD NORMAL

SINOVIOCITOS

MACROFAGOS

| EUCOCITO S
pPolimorfonucleares
p Linfocitos

p Monocitos




EXAMEN MACROSCOPICO
- Color:

% Incoloro o amarillo claro, transparente === |S no inflamatorio.

Artritis séptica.
%3 Purulento AR.
Artritis cristalicas.

latrogenia (“hilos de sangre”).
x Hemorréagico
Hemorragia difusa === LS hemorragico.

Derrames secundarios a edemas.
%3 Incoloro
Descenso brusco de esteroides.

x Quiloso é En artritis o bursitis cronicas (gran cantidad de cristales de colesterol).

x “Lechada de cal” é Gran cantidad de cristales de UMS o de Hidroxiapatita



LiE UIDO SINOVIAL

MEN MACROSCOPICO




B........ No Inflamatorio (Ej. OA)

C.eeee. Inflamatorio (Ej. AR)

D........ Séptico

E........ Hemorragico (Ej. Trauma; Hemofilia; cristalicas)



CON CRISTALES
DE COLESTEROL

SEPTICO LS CENTRIFUGADO: POS FRACTURA (MATERIAL LIPiDICO)
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A. NO INFLAMATORIO B. INFLAMATORIO



A. Hemartrosis

B. Sangre “tinendo” el LS
(artrocentesis traumatica)




Identificacion de cristales

x Microscopia optica de luz ordinaria.

x Microscopia optica con luz polarizada y lente
compensadora (permite evaluar birefringencia
y conocer |la elongacion o signo optico)

x Microscoplia electronica de barrido.

x Andlisis de dispersion de energia de rayos X.
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Doble refraccion o birrefringencia
-Fuerte
-Débil
-Nula

Elongacion (signo 6ptico)
-Positivo
-Negativo

Angulo de extincidn



CARACTERISTICAS DE LOS CRISTALES

CPPD

Hidroxiapatita

Oxalato de Ca

Colesterol

Corticoides

Muchos con forma de Aguja

“Pelota de Playa”

Baston

Masas amorfas

Bipiramidales

Sobre

Rectangulares

Bastones

Romboidales

Intensa

Débil

Ninguna

Intensa

Intensa

Intensa

Negativo

Positivo

Ninguno

Positivo

Negativo

Positivo
o
Negativo

Depésito de CPPD

Periartritis

OA

Oxalosis Primaria
o Secundaria

Insuficiencia renal crénica

Artritis cronicas

latrogenia










istales de Pirofosfato Calcico

a“

o Débil BR y signo dptico positivo (“color azul”).
o Generalmente con formas rectangulares (paralelepidedos), como baston o “forma de aguja”.

o Intracelulares en la artritis aguda.




Cristales de Hidroxiapatita

o No tienen birefringencia ni signo éptico.
o Son masas amorfas irregulares, generalmente extracelulares.

o Se tinen con “rojo de alizarina” de color rojizo anarariada




o Intensa BR y signo optico positivo.

o En general son “bipiramidales o en “forma de sobre™.




CRISTALES DE COLESTEROL

o Birrefringencia fuerte; rectangulares con muescas en las esquinas.

o _Por su gran tamafio (hasta 100 yum) son siempre extracelulares.




PATOLOGIAS RELACIONADAS CON LOS DIFERENTES
TIPOS DE LIQUIDO SINOVIAL

OA
Traumatismos
NOA

Sindrome de
Hipermovilidad

Amiloidosis
Ostocondromas

Sinovitis Vellonodular
Pigmentada

Artritis Séptica
Cuerpos extranos
Artritis cristalicas

Artritis reactivas

Colagenopatias

Vasculitis

Traumatismo
Artritis Séptica
Discrasias sanguineas

Tumores

Cristalicas

Anticoagulacion

Artropatia neurogeénica







CELULAS SINOVIALES: “Células en raqueta”







EXAMEN CITOLOGICO
CELULAS LE: Mononucleares o PMN con materiaﬂ!/nu’c’lear.




CELULAS DE ARTRITIS REACTIVA: monocitos que Contienen PMN./



Bacterias Gram Positivas:
Estafilococo




























Synovial calprotectin: a potential biomarker to exclude a prosthetic

joint infection.
Wouthuyzen-Bakker M, et al. Bone Joint J 2017;99-B:660-5.

Aims

Recently, several synovial biomarkers have been introcduced into the algorithm for the
diagnosis of a prosthetic joint infection (PJl). Alpha defensin is a promising biomarker, with
a high sensitivity and specificity, but it is expensive. Calprotectin is a protein that is present
in the cytoplasm of neutrophils, is released upon neutrophil activation and exhibits anti-
microbial activity. Our aim, in this study, was to determine the diagnostic potential of
synovwvial calprotectin in the diagnosis of a PJI.

Patients and Methods
In this pilot study, vwe prospectively collected synowvial fluid from the hip, knee, shoulder and
elboww of 19 patients with a proven PJl and from a control group of 42 patients who
undervwent revision surgery without a P.JI.

PJIl was diagnosed according to the current diagnostic criteria of thie Musculoskeletal
Infection Society. Synovial fluid was centrifuged and the supernatant vwas used to measure
the level of calprotectin after applying a lateral flow immunoassay.

Results

The median synovial calprotectin level vwas 991 mg/L (interquartile range (ICQR) 154 to 1787)
in those with a PJl and 11 mg/L (IQR 3 to 29) in the control group (p < 0.0001). Using a cut-
off value thhiﬁ level showvwed an excellent diagnostic accuracy, with an area under
the curve of 0.94. The overall sensitivity, specificity, positive predictive value (PPV) and
negative predictive value (NPV) was 89%, 90%, 81% and 95% respectively. The NPV was 97 %
in the nine patients with a chronic P.JI.

Conclusion

Synowvial calprotectin may be a valuable biomarker in the diagnosis of a PJIl, especially in the
exclusion of an/infection. With a lateral flow immunoassay, a relatively rapid quantitative
diagnosis can be made. The measurement is cheap and is easy to use.



Synovial calprotectin: an inexpensive biomarker to exclude a
chronic prosthetic joint infection
Wouthuyzen-Bakker M; et al. The Journal of Arthroplasty 2017, doi: 10.1016/ j.arth.2017.11.006.

ABSTRACT

Backsrowurnd: To diagnose or exclude a chronic prosthetic joint infection (PJIL) can be a clinical
challenge. Therefore., sensitive and specific biomarkers are needed in the diagnostic work-—up.
Calprotectin is a proftein with antimicrobial properties and is released by activated neutrophils
making it a specific marker for infection Because of its low costs and ability to obtain a
quantitative value as a point of care test. it 1s an attractive marker to use in clinical practice. In
addifion. the test is already used in routine-care in most hospitals for other indications and
therefore. easy to implement. Adeftfrods: Between Jume 2015 and June 2017 we collected
symnovial fluid of all consecutive patients who underwent revision surgery of a prosthetic jodnt
because of chromndc pain with or withowut prosthetic loosening (Symowial calprotectin was
measured using a lateral flow inununoassay. A PJIL was defined by the diagnostic criteria
described by the MNMusculoskeletal Imfection Society. Resmdlis: 52 patients with chronic pain
were inchuded. A PJI was diagnosed in 15/52 (20%5) patients_ | The median calprotectin im the
PII group was 859 mg/T. (IQFR 85 — 1707) wversus 7 mg/T. (IQF 3 — 25) in the control group (p
< 0001y, With a cut-off wvalue of 30 mg'T. syvnowvial calprotectin showed a sensitiwvity,
specificity. positive predictive walue and negative predictive walue of B6_ ¥%6. 91 7%, 81 3%
and 94 4% respectively. Conclusion: Synowvial calprotectin is a usefinl and cheap biomarker
to use in the diagnostic work-up of patients with chromic pain., especially to exclude a PJI

Prior 1o revision surmersy-



Calprotectin discriminates septic arthritis from
pseudogout and rheumatoid arthritis.

Baillet A, et al. Rheumatology (Oxford) 2019 Mar 28. pii: kez098. doi: 10.1093/rheumatology/kez098
Abstract

Objective. We aimed to determine whether calprotectin and «-defensins could (diseriminate septic from other inflam-
matory arthritides.
Methods. Synovial fluids with a predominance of neutrophils from patients with septic arthritis, pseudogout and RA

were prospectively collected. [Neutrophil-related proteins calprotectin and human neutrophil x-defensing levels were

assessed in synovial fluids.] Defnographic_parameters_and _biomarkers_with_P-value _<0.05 for_differentiating_septic

—__from non-septic arthritis were included in a imultivariable model. Multivariable logistic regression with stepwise selection
was performed to build the final combined model.

Results. A total of 74 patients were included: septic arthritis (n = 26), pseudogout (n=28) and RA (n = 20). Patients with
septic arthritis were more likely to be male and young, and to display higher synovial neutrophil count. Calprotectin was
significantly increased in patients with septic arthritis. The multivariable model included calprotectin, synovial fluid neu-
trophil count and gender. Calprotectin was the only biomarker that discriminated septic arthritis from non-septic inflam-
matory arthritides, with 76% sensitivity, 94% specificity and a positive likelihood ratio=12.2 at the threshold for
calprotectin of 150 mg/l.
Conclusion. Synovial fluid calprotectin is a relevant biomarker to discriminate septic arthritis from other inflammatory
arthritides. This biomarker should be tested in an independent cohort.
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