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Analgésie Raisonnée

Approche mécanistique Signature neurobiologique
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Analgésie Protectrice

o Dictée par l’importance 
des mécanismes d’hypersensibilisation
Allodynie et Hyperalgésie

o Neuroplasticité +++ 
Morphologie cellulaire et activité synaptique

o Prévenir les cascades 
de changements neurobiologiques 
et la Vulnérabilité à la douleur

o Bloquer la progression 
Douleur aigue vers douleur chronique
/ traitement précoce
↓ morbidités péri-opératoires et péri-traumatiques
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PHYSIOPATHOLOGIE  DE LA DOULEUR
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3°Modulation

1° Transduction

2° Transmission

4° Perception

Hypersensibilisation
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1° Transduction

1
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1° Transduction
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2° Transmission
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Exocytose

GabapentineLidocaïne

CNaDV: Nav1.7 CCDVGène SCN9A
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3°Modulation
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3°Modulation

Gate Control

Analgésie locale 
peu durable
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3°Modulation

CIDN
Analgésie généralisée

durable
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1

3°Modulation

Cortex
Système limbique
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4° Perception

Faisceau spinothalamique:  
Thalamus latéral  - S1S2

Voie rapide localisée discriminante = décodage

Impliqué dans douleurs aiguës

Fibres Aδ
COMPOSANTE SENSORI-DISCRIMINATIVE
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4° Perception

Faisceau réticulo-spinothalamique:  
Thalamus médian - Système limbique  - CCA - Insula
Voie lente diffuse tardive

Impliqué dans douleurs chroniques

Fibres C
COMPOSANTE ÉMOTIONNELLE
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soupe inflammatoire, inflammation neurogène et réflexe d’axone

HYPERALGESIE PÉRIPHÉRIQUE
Sensibilisation neuronale périphérique 
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soupe inflammatoire, inflammation neurogène et réflexe d’axone

HYPERALGESIE PÉRIPHÉRIQUE
Sensibilisation neuronale périphérique 
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wind up, ouverture des canaux NMDA et activation des cellules gliales

HYPERALGESIE CENTRALE
Sensibilisation neuronale centrale
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1

wind up, ouverture des canaux NMDA et activation des cellules gliales

HYPERALGESIE CENTRALE
Sensibilisation neuronale centrale
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DOULEURS
Rupture d’équilibre systèmes inhibiteurs et facilitateurs

Défaut CIDN Excès HSP et HSC

o L’origine de la maladie: 
dégénérative, inflammatoire, neurologique …

o L’individu
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DOULEURS  AIGUES   CHRONIQUES
DEFINITIONS
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Activation brève des nocicepteurs

☞

Douleurs aigues nociceptives
Atteinte tissulaire brutale
Utile et protectrice
Modèle linéaire
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+++

1 EXCES DE 
NOCICEPTION 

Activation soutenue 
des nocicepteurs

Dérèglement

☞ Douleurs 
inflammatoires
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Douleurs aigues ou chroniques:
1 Douleurs inflammatoires
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☞ Douleurs 
neuropathiques

2  LESIONS DU 
SYSTÈME SENSORIEL

Sur les voies tactiles 
et nociceptives

Dérèglement

Fibres tactiles
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Douleurs aigues ou chroniques:
2 Douleurs neuropathiques
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+++

☞ Douleurs 
centrales

nociplastiques

3ALTÉRATION DE LA 
NOCICEPTION EN 

L’ABSENCE D’ÉVIDENCE 
CLAIRE DE LÉSION DE 
TISSU OU DU SYSTÈME 

SOMATO-SENSORIEL

Sensibilisation centrale 
ou 

Perte des contrôles descendants 

-
-

HYPERALGESIE
ALLODYNIE

Dérèglement
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Douleurs chroniques:
3 Douleurs fonctionnelles

31

18,3% population opérée
50% de DN
66% sur les membres 

4 Douleurs mixtes: Douleurs chroniques post-opératoires 
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RESEARCH ARTICLE Open Access

Long-term functional outcome after surgical
repair of cranial cruciate ligament disease in dogs
Sari H Mölsä*, Heli K Hyytiäinen, Anna K Hielm-Björkman and Outi M Laitinen-Vapaavuori

Abstract

Background: Cranial cruciate ligament (CCL) rupture is a very common cause of pelvic limb lameness in dogs. Few
studies, using objective and validated outcome evaluation methods, have been published to evaluate long-term
(>1 year) outcome after CCL repair. A group of 47 dogs with CCL rupture treated with intracapsular, extracapsular,
and osteotomy techniques, and 21 healthy control dogs were enrolled in this study. To evaluate long-term surgical
outcome, at a minimum of 1.5 years after unilateral CCL surgery, force plate, orthopedic, radiographic, and
physiotherapeutic examinations, including evaluation of active range of motion (AROM), symmetry of thrust from
the ground, symmetry of muscle mass, and static weight bearing (SWB) of pelvic limbs, and goniometry of the stifle
and tarsal joints, were done.

Results: At a mean of 2.8 ± 0.9 years after surgery, no significant differences were found in average ground reaction
forces or SWB between the surgically treated and control dog limbs, when dogs with no other orthopedic findings
were included (n = 21). However, in surgically treated limbs, approximately 30% of the dogs had decreased static or
dynamic weight bearing when symmetry of weight bearing was evaluated, 40-50% of dogs showed limitations of
AROM in sitting position, and two-thirds of dogs had weakness in thrust from the ground. The stifle joint extension
angles were lower (P <0.001) and flexion angles higher (P <0.001) in surgically treated than in contralateral joints,
when dogs with no contralateral stifle problems were included (n = 33). In dogs treated using the intracapsular
technique, the distribution percentage per limb of peak vertical force (DPVF) in surgically treated limbs
was significantly lower than in dogs treated with osteotomy techniques (P =0.044).

Conclusions: The average long-term dynamic and static weight bearing of the surgically treated limbs returned to
the level of healthy limbs. However, extension and flexion angles of the surgically treated stifles remained inferior to
healthy joints, and impairment of AROM and weakness in thrust from the ground in the surgically treated limbs
were frequently present. Ground reaction forces may be inadequate as a sole method for assessing functional
outcome after cranial cruciate ligament repair.

Keywords: Cranial cruciate ligament, Surgical outcome, Force plate analysis, Goniometry, Long-term, Dog

Background
Cranial cruciate ligament (CCL) rupture is a common
cause of canine pelvic limb lameness and stifle joint osteo-
arthritis. Surgical treatment is advocated to stabilize the
stifle joint, alleviate pain, treat any concurrent meniscal
pathology, and decelerate the development of osteoarth-
ritis [1]. Numerous surgical techniques have been
developed and can be broadly classified as intracapsular
ligament replacements, extracapsular suture techniques
and neutralizing dynamic osteotomy techniques [2].

The search for the most beneficial surgical technique is
ongoing.
The surgical outcome after CCL surgery has often

been evaluated through clinical examination, radiography,
and owner assessment. Force plate analysis has been the
gold standard for objective evaluation of dynamic weight
bearing, and it has also been used to evaluate outcome of
CCL repair [3-12]. All studies report significant improve-
ment of dynamic weight bearing after surgery, but the re-
sults are more variable when return to the level of healthy
limbs is considered. In clinical patients, some studies have
reported return of dynamic weight bearing to the level
of healthy limbs after extracapsular repair [5] and tibial
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Department of Equine and Small Animal Medicine, Faculty of Veterinary
Medicine, University of Helsinki, Helsinki, Finland
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2014: 30% DCPO

2020: 41% DCPO
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o Vulnérabilité
o Trajectoire douloureuse élevée en post-op immédiat
o Durée prolongée de douleur intense
o Caractéristiques de DN
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4 Douleurs mixtes: Douleurs cancéreuses

35

Douleur chronique: ≥ 3-6 mois ?
Mécanismes physiopathologiques différents
Hypersensibilisation et Vulnérabilité

Douleur persistante ou récurrente
☞ Détérioration fonctionnelle 
☞ Perturbations émotionnelles 
☞Altérant significativement et progressivement

o le comportement
o la qualité de vie de l’animal

☞ Répondant insuffisamment aux traitements

Plan clinique:
o Hyperalgésie
o Allodynie
o Co-morbidités accrues: 

Anxiété, états dépressifs, dysommnies, altération relations sociales…
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NOCICEPTIVE   INFLAMMATOIRE    NEUROPATHIQUE      CENTRALE

T0

Lésions
Tissu somatique

ou viscéral

Excès de 
nociception

Douleur 
aigue

Douleurs chroniques

Dysfonctionnement 
Système 

somato-sensoriel

Dérégulation 
neuronale 
persistante

AINS
Opioids

AINS
Opioids

Anti-épileptiques
AD3C

Anti-NMDA

PROTOCOLISATION   ………………………….  INDIVIDUALISATION

TRAITEMENT SELON APPROCHE MECANISTIQUE
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NOCICEPTIVE       INFLAMMATOIRE      NEUROPATHIQUE          NOCIPLASTIQUE
CONTINUUM

DOULEUR  MULTIMORPHE

Polymorphisme génétique

Projet thérapeutique pluridisciplinaire et individualisé

Vision individuelle des douleurs arthrosiques
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