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• Some dogs are not surgical candidates due to any of the following:

• This group of patients deserves a chance at optimal function as 
much as those that are prime surgical candidates with owners 
willing and able to bear the financial burden of surgery.  
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• CANINE Conservative CCL Management in the literature:
• Comerford et al 2013 surveyed British small animal veterinarians 

and found that conservative management is still widely used for 
treatment of CCL ruptures in dogs less than 15kg.

hydrotherapy (53.6%), physiotherapy (41.9), 

• CANINE Conservative CCL Management in the literature:
• Wucherer et al 2013 compared nonsurgical (PT, wt. loss, & NSAIDS) and 

surgical (TPLO) management in overweight dogs with CCL ruptures.  
They found:

• What happens in dogs’ legs after a cruciate tear?
• Adrian et al 2013 presented a groundbreaking review paper on the 

role of muscle activation in cruciate disease:
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• What happens in dogs’ legs after a cruciate tear?
• Adrian et al 2013 presented a groundbreaking review paper on the 

role of muscle activation in cruciate disease:

• What happens in dogs’ legs after a cruciate tear?
• Adrian et al 2013 presented a groundbreaking review paper on the 

role of muscle activation in cruciate disease:

• Ramirez et al 2015 tested cadaveric canine limbs and concluded:

• Kanno et al 2012 tested cadaveric limbs and found:
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• Sanchez-Bustinduy et al 2010 studied the kinematics of dogs with 
CCL ruptures:

• Mostafa et al 2010 studied the morphometric characteristics in 
Labs with CCL-D:

• Ragetly et al 2010 the dynamics of the rear leg in Labs with CCL-D:

• HUMAN LITERATURE 
• Problems with symptomatic human ACL-D Knees have the following:

Wexler 1998; Tagesson et al 2008; Friden et al 1993, 1999, 2001; Roberts et al 1999, 2000; Zatterstrom et al 1994
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• HUMAN LITERATURE 
• Successful treatment of non-surgical ACL-deficient knees has been 

shown to be possible with specifically targeted rehab programs.

Noyes et al 1983

• HUMAN LITERATURE - Comparing Conservative Treatment to Normal Knees
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Kostogiannis et	al	2007
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• HUMAN LITERATURE - Comparing Conservative Treatment to Normal Knees

• Subjective knee function / Quality of Life scoring
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Kostogiannis et	al	2007

• HUMAN LITERATURE - Comparing Conservative Treatment to Normal Knees
• Radiographic evidence of osteoarthritis at 15-year mark

• Subjective report of symptoms

Neuman et al 2008
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• HUMAN LITERATURE - Comparing ACL-reconstruction to Non-Surgical  Rx

2/3
needed an operative reconstruction

reduced their activity levels 21%

• **  Good outcomes from conservative management could hinge on a rehab program 
designed to keep secondary meniscus tears at a low level.
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• HUMAN LITERATURE - Comparing ACL-reconstruction to Non-Surgical  Rx

• No differences in functional scoring 
39% opted for surgery later on

• 51% of knees required meniscal surgery 

•So, what do we do?

• REHABILITATION PLANNING FOR CONSERVATIVE CCL-DEFICIENCY
• GOALS in successful management of ACL-D in humans:

• STAGING the goals through rehab:

Ageberg et	al	2007;	Kostogiannis et	al	2007;	Markey	1991;	Neuman et	al	2008;	Tagesson et	al	2008;	Brotzman &	Wilk	2007,	
Eitzen et	al	2010.
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• Patient selection (for dogs)
• Consideration should be made regarding the following:

• PHASE 1 (appx weeks 1 – 3):  PROTECTION PHASE

• PHASE 1 (appx weeks 1 – 3):  PROTECTION PHASE
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• PHASE 2 (appx weeks 3-7): Early Strength Training

• PHASE 2 (appx weeks 3-7): Early Strength Training

• PHASE 2 (appx weeks 3-7): Early Strength Training
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• PHASE 2 (appx weeks 3-7): Early Strength Training

• PHASE 3 (appx weeks 7-11): Intensive Strengthening

• PHASE 3 (appx weeks 7-11): Intensive Strengthening
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• PHASE 3 (appx weeks 7-11): Intensive Strengthening

• PHASE 3 (appx weeks 7-11): Intensive Strengthening

• PHASE 4 (appx weeks 11-16): Intensive Strengthening & Return to 
Sport-TYPE of Training
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• Realistically
• 6-month mark = drawer is reduced in extension
• 9 – 12-month mark = drawer in flexion is reduced
• Be cautious for 9 + months to a year
• Don’t blow the meniscus!

• Additional Advice
• Joint Health

• Additional Therapies

Cook	et	al	2016;	Bozynski et	al	2016
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• Additional Options

Bertocci et	al	2017;	Hart	et	al	2016

• It Can Be Done!

www.FourLeg.com



	

This	information	is	the	property	of	L.	Edge-Hughes	and	should	not	be	copied	or	otherwise	used	without	
express	written	permission	of	the	author.	

21	

CONSERVATIVE	MANAGEMENT	OF	CRUCIATE	LIGAMENT	DEFICIENCY		
	
	

References:	

1. Adrian	CP,	Haussler	KK,	Kawcak	C,	et	al.	The	role	of	muscle	activation	in	cruciate	disease.	Vet	Surg	42(7):	765-
773,	2013.	

2. Ageberg	 E,	 Pettersson	 A,	 Friden	 T	 et	 al.	 	 15-year	 follow-up	 of	 neuromuscular	 function	 in	 patients	 with	
unilateral	nonreconstructed	anterior	 cruciate	 ligament	 injury	 initially	 treated	with	 rehabilitation	and	activity	
modification.		A	longitudinal	prospective	study.		Am	J	Sports	Med	35	(12):	2109	–	2117,	2007.	

3. Ageberg	 E,	 Zatterstrom	R,	Moritz	 U,	 et	 al.	 	 Influence	 of	 supervised	 and	 nonsupervised	 training	 on	 postural	
control	 after	 an	 acute	 anterior	 cruciate	 ligament	 rupture:	 a	 three-year	 longitudinal	 prospective	 study.	 	 J	
Orthop	Sports	Phys	Ther	31	(11):	632	–	644,	2001.	

4. Ahn	 JH,	Chang	MJ,	 Lee	YS,	et	al.	Non-operative	 treatment	of	ACL	 rupture	with	mild	 instability.	Arch	Orthop	
Trauma	Surg	130(8):	1001-1006,	2010.	

5. Bertocci	 GE,	 Brown	NP,	Mich	 PM.	 Biomechanics	 of	 an	 orthosis-managed	 cranial	 cruciate	 ligament-deficient	
canine	stifle	joint	predicted	by	the	use	of	a	computer	model.	Am	J	Vet	Res	78(1):	27-35,	2017.	

6. Bozynski	CC,	Stannard	JP,	Smith	P,	et	al.		Acute	management	of	anterior	cruciate	ligament	injuries	using	novel	
canine	models.	J	Knee	Surg	29(7):	594-603,	2016.	

7. Brotzman	SB,	Wilk	KE.		Handbook	of	Orthopaedic	Rehabilitation,	2nd	Ed.		Mosby	Elsevier,	Philadelphia,	2007.	
8. Bruyere	O,	Honore	A,	Ethgen	O	et	al.		Correlation	between	radiographic	severity	of	knee	osteoarthritis	and	

future	disease	progression.	Results	from	a	3-year	prospective,	placebo-controlled	study	evaluating	the	effect	
of	glucosamine	sulfate.	Osteoarthritis	and	Cartilage	11	(1):	1-5,	2003.	

9. Brydges	 NM,	 Argyle	 DJ,	Mosley	 JR,	 et	 al.	 Clinical	 assessments	 of	 increased	 sensory	 sensitivity	 in	 dogs	with	
cranial	cruciate	ligament	rupture.	Vet	J	193(2):	545-550,	2012.	

10. Buss	 DD,	Min	 R,	 Skyhar	M	 et	 al.	 	 Nonoperative	 treatment	 of	 acute	 anterior	 cruciate	 ligament	 injuries	 in	 a	
selected	group	of	patients.		Am	J	Sports	Med	23	(2):	160	–	165,	1995.	

11. Canapp	SO	Jr,	McLaughlin	RM	Jr,	Hoskinson	JJ	et	al.		Scintigraphic	evaluation	of	dogs	with	acute	synovitis	after	
treatment	with	glucosamine	hydrochloride	and	chondroitin.		Am	J	Vet	Res		60	(12):	1552	–	1557,	1999.	

12. Casteleyn	PP.		Management	of	anterior	cruciate	ligament	lesions:	surgical	fashion,	personal	whim	or	scientific	
evidence?		Study	of	medium-	and	long-term	results.		Acta	Orthop	Belg	65	(3):	327	–	339,	1999.	

13. Ciccotti	MG,	Kerlan	RK,	Perry	J	et	al.		An	electromyographic	analysis	of	the	knee	during	functional	activities:	II.		
The	anterior	cruciate	ligament-deficient	and	–reconstructed	profiles.		Am	J	Sports	Med	22(5):	651	–	658,	1994.	

14. Comerford	E,	Forster	K,	Gorton	K,	Maddox	T.	Management	of	cranial	cruciate	ligament	rupture	in	small	dogs:	a	
questionnaire	study.	Vet	Comp	Orthop	Traumatol	26(6):	493-497,	2013.	

15. Cook	JL,	Smith	PA,	Bozynski	CC,	et	al.	Multiple	injections	of	leukoreduced	platelet	rich	plasma	reduce	pain	and	
functional	impairment	in	a	canine	model	of	ACL	and	meniscal	deficiency.	J	Orthop	Res	34(4):	607-615,	2016.	

16. Curtis	CL,	Rees	SG,	Cramp	J	et	al.		Effects	of	n-3	fatty	acids	on	cartilage	metabolism.		Proc	Nutr	Soc		61	(3):	381	
–	389,	2002.	

17. Dawson	 AG,	 Hutchinson	 JD,	 Sutherland	 AG.	 Is	 anterior	 cruciate	 reconstruction	 superior	 to	 conservative	
treatment?	J	Knee	Surg	29(1):	74-79,	2016.	

18. Eitzen	I,	Moksnes	H,	Snyder-Mackler,	Arna	Risberg	M.		A	progressive	5-week	exercise	therapy	program	leads	
to	significant	improvement	in	knee	function	early	after	anterior	cruciate	ligament	injury.		J	Orthop	Sports	Phys	
Ther	40	(11):	705-721,	2010.	

19. Friden	T,	Egund	N,	Lindstrand	A.	 	Comparison	of	symptomatic	versus	nonsymptomatic	patients	with	chronic	
anterior	 cruciate	 ligament	 insufficiency.	 	 Radiographic	 sagittal	 displacement	 during	 weightbearing.	 	 Am	 J	
Sports	Med	21	(3):	389	–	393,	1993.	

20. Friden	T,	Roberts	D,	Ageberg	E,	et	al.	 	Review	of	knee	proprioception	and	the	relation	to	extremity	function	
after	an	anterior	cruciate	ligament	rupture.		J	Orthop	Sports	Phys	Ther	31	(10):	567	–	576,	2001.	



	

This	information	is	the	property	of	L.	Edge-Hughes	and	should	not	be	copied	or	otherwise	used	without	
express	written	permission	of	the	author.	

22	

21. Friden	T,	Roberts	D,	Zatterstrom	R	et	al.		Proprioceptive	defects	after	an	anterior	cruciate	ligament	rupture	–	
the	 relation	 to	 associated	 anatomical	 lesion	 s	 and	 subjective	 knee	 function.	 	 Knee	 Surg	 Sports	 Traumatol	
Arthrosc	7	(4):	226	–	231,	1999.	

22. Frobell	RB,	Roos	EM,	Roos	HP	et	al.	A	randomized	trial	of	treatment	for	actue	anterior	cruciate	ligament	tears.	
N	Engl	J	Med	363(4):	331-342,	2010.	

23. Harris	K,	Driban	J,	Sitler	M,	et	al.	Five-year	clinical	outcomes	of	a	randomized	trial	of	anterior	cruciate	ligament	
treatment	strategies:	an	evidence-based	practice	paper.	J	Athl	Train	50(1_:	110-112,	2015.	

24. Hart	JL,	May	KD,	Kieves	NR,	et	al.	Comparison	of	owner	satisfaction	between	stifle	joint	orthoses	and	tibial	
plateau	leveling	osteotomy	for	the	management	of	cranial	cruciate	ligament	disease	in	dogs.	J	am	Vet	Med	
Assoc	249(4):	391-398,	2016.	

25. Hesslink	R,	Armstrong	D	III,	Nagendran	MV	et	al.		Cetylated	fatty	acids	improve	knee	function	in	patients	with	
osteoarthritis.		J	Rheumatol		29	(8):	pp	1708	–	1712,	2002.	

26. Hulse	D.		The	stifle	joint.		In	Small	Animal	Orthopedics.		Olmstead	ML	ed.		Mosby,	St	Louis,	1995.	
27. Ihara	 H,	Miwa	M,	 Takayanagi	 K	 et	 al.	 	 Acute	 torn	meniscus	 combined	with	 acute	 cruciate	 ligament	 injury.		

Second	look	arthroscopy	after	3-month	conservative	treatment.		Clin	Orthop	Relat	Res	307:	146	–	54,	1994.	
28. Impellizeri	 JA,	Tetrick	MA,	Muir	P.	 	 Effect	of	weight	 reduction	on	clinical	 signs	of	 lameness	 in	dogs	with	hip	

osteoarthritis.		J	Am	Vet	Med	Assn			216	(7):	1089	–	1091,	2000.	
29. Johnson	KA,	Hulse	DA,	Hart	RC	et	al.		Effects	of	an	orally	administered	mixture	of	chondroitin	sulfate,	

glucosamine	hydrochloride	and	manganese	ascorbate	on	synovial	fluid	chondroitin	sulfate	3B3	and	7D4	
epitope	in	a	canine	cruciate	ligament	transaction	model	of	osteoarthritis.	Osteoarthritis	and	Cartilage		9:	14	–	
21,	2001.	

30. Kanno	N,	Amimoto	H,	Hara	Y,	et	al	In	vitro	evaluation	of	the	relationship	between	the	semitendinosus	muscle	
and	cranial	cruciate	ligament	in	canine	cadavers.		An	J	Vet	Res	73(5):	672	–	680,	2012.	

31. Kessler	MA,	Behrend	H,	Henz	S,	et	al.	Function,	osteoarthritis	and	activity	after	ACL-rupture:	11	years	follow-
up	results	of	conservative	versus	reconstructive	treatment.	Knee	Surg	Sports	Traumatol	Arthrosc	16(5):	442-
448,	2008.	

32. Kostogiannis	I,	Ageberg	E,	Neuman	P	et	al.		Activity	level	and	subjective	knee	function	15	years	after	anterior	
cruciate	ligament	injury.		A	prospective,	longitudinal	study	of	nonreconstructed	patients.		Am	J	Sports	Med	35	
(7):	1135	–	1143,	2007.	

33. Markey	KL.		Functional	rehabilitation	of	the	cruciate-deficient	knee.		Sports	Med	12	(6):	407	–	417,	1991.	
34. Messier	SP,	Gutekunst	DJ,	Davis	C	et	al.		Weight	loss	reduces	knee-joint	loads	in	overweight	and	obese	older	

adults	with	knee	osteoarthritis.		Arthritis	Rheum		52	(7):		2026	–	2032,	2005.		
35. Mihelic	 R,	 Jurdana	 H,	 Jotanovic	 Z,	 et	 al.	 Long-term	 results	 of	 anterior	 cruciate	 ligament	 reconstruction:	 a	

comparison	with	non-operative	treatment	with	a	follow-up	of	17-20	year.	Int	Orthop	35(7):	1093-1097,	2011.	
36. Moore	KW,	Read	RA.	 	Ruptures	of	the	CCL	in	dogs	–	part	1.	 	Compend	Contin	Educ	Pract	Vet	18:	223	–	234,	

1996.	
37. Mostafa	A,	Griffon	D,	Thomas	M,	Constable	P.	Morphometric	characteristics	of	the	pelvic	limb	musculature	of	

Labrador	retrievers	with	and	without	cranial	cruciate	ligament	deficiency.	Vet	Surg	39(3):	380-389,	2010.	
38. Muaidi	 Q,	 Nicholson	 L,	 Refshauge	 K	 et	 al.	 Prognosis	 of	 conservatively	 managed	 anterior	 cruciate	 ligament	

injury:	a	systematic	review.	Sports	Med	37(8):	703-716.	
39. Myklebust	G,	Holm	I,	Maehlum	S	et	al.		Clinical,	functional,	and	radiologic	outcome	in	team	handball	players	6	

–	11	years	after	anterior	cruciate	ligament	injury:	a	follow-up	study.		Am	J	sports	Med	31:	981	–	989,	2003.	
40. Neuman	 P,	 Englund	 M,	 Kostogiannis	 I	 et	 al.	 	 Prevalence	 of	 tibiofemoral	 osteoarthritis	 15	 years	 after	

nonoperative	treatment	of	anterior	cruciate	 ligament	 injury:	 	A	prospective	cohort	study.	 	Am	J	Sports	Med,	
May	15	(E-pub	ahead	of	print),	2008.	

41. Noyes	FR,	Matthews	DS,	Mooar	PA	et	al.		The	symptomatic	anterior	cruciate-deficient	knee.		Part	II:	the	results	
of	rehabilitation,	activity	modification,	and	counselling	on	functional	disability.		J	Bone	Joint	Surg	Am	65:	163	–	
174,	1983.	

42. Ragetly	C,	Griffon	D,	Mostafa	A,	et	al.	Inverse	dynamics	analysis	of	the	pelvic	limbs	in	Labrador	retrievers	with	
and	without	cranial	cruciate	ligament	disease.	Vet	Surg	39:	513-522,	2010.	



	

This	information	is	the	property	of	L.	Edge-Hughes	and	should	not	be	copied	or	otherwise	used	without	
express	written	permission	of	the	author.	

23	

43. Ramirez	JM,	Lefebvre	M,	Bohme	B,	et	al.	Preactivation	of	the	quadriceps	muscle	could	limit	cranial	tibial	
translation	in	the	cranial	cruciate	ligament	deficient	canine	stifle.		Res	Vet	Sci	98:	115-120,	2015.	

44. Richardson	DC,	Schoeherr	WD,	Zicker	SC.		Nutritional	management	of	osteoarthritis.		Vet	Clin	N	Am	Sm	Anim	
Pract		27	(4):		883	–	911,	1997.	

45. Roberts	D,	Ageberg	E,	Andersson	G	et	al.		Clinical	measurements	of	proprioception,	muscle	strength	and	laxity	
in	relation	to	function	in	the	ACL-injured	knee.		Knee	Surg	Sports	Traumatol	Arthrosc	15	(1):	9	–	16,	2007.	

46. Roberts	D,	Friden	T,	Stromberg	A,	et	al.		Bilateral	proprioceptive	defects	in	patients	with	a	unilateral	anterior	
cruciate	ligament	reconstruction:		a	comparison	between	patients	and	healthy	individual.		J	Orthop	Res	18	(4):	
565	–	571,	2000.	

47. Roberts	D,	 Friden	T,	 Zatterstrom	R	et	al.	 	Proprioception	 in	people	with	anterior	 cruciate	 ligament-deficient	
knees:	comparison	of	symptomatic	and	asymptomatic	patients.		J	Orthop	Sports	Phys	Ther	29	(10):	587	–	594,	
1999.	

48. Sanchez-Bustinduy	 M,	 de	 Medeiros	 MA,	 Radke	 H,	 et	 al.	 Comparison	 of	 kinematic	 variables	 in	 defining	
lameness	caused	by	naturally	occurring	rupture	of	the	cranial	cruciate	ligament	in	dogs.	Vet	Surg	39(4):	523-
530,	2010.	

49. Scavenius	M,	Bak	K,	Hansen	S,	et	al.		Isolated	total	ruptures	of	the	anterior	cruciate	ligament	–	a	clinical	study	
with	long-term	follow-up	of	7	years.		Scand	J	Med	Sci	Sports	9	(2):	114	–	119,	1999.	

50. Smith	 TO,	 Postle	 K,	 Penny	 F,	 et	 al.	 Is	 reconstruction	 the	 best	 management	 strategy	 for	 anterior	 cruciate	
ligament	rupture?	A	systematic	review	and	meta-analysis	comparing	anterior	cruciate	ligament	reconstruction	
versus	non-operative	treatment.	Knee	21(2):	462-470,	2014.	

51. Strehl	A,	Eggli	S.	 	The	value	of	conservative	treatment	 in	ruptures	of	 the	anterior	cruciate	 ligament	 (ACL).	 	 J	
Trauma	62	(5):	1159	–	1162,	2007.	

52. Streich	 NA,	 Zimmermann	 D,	 Bode	 G,	 Schmitt	 H.	 Reconstructive	 versus	 non-reconstructive	 treatment	 of	
anterior	cruciate	 ligament	 insufficiency.	A	retrospective	matched-pair	 long-term	follow-up.	 Int	Orthop	35(4):	
607-613,	2011.	

53. Tagesson	S,	Oberg	B,	Good	L	et	al.		A	comprehensive	rehabilitation	program	with	quadriceps	strengthening	in	
closed	versus	open	kinetic	chain	exercise	in	patients	with	anterior	cruciate	ligament	deficiency.		A	randomized	
clinical	 trial	 evaluating	dynamic	 tibial	 translation	and	muscle	 function.	 	Am	 J	 Sports	Med	36	 (2):	 298	–	307,	
2008.	

54. Verbruggen	et	al.		Systems	to	assess	the	progression	of	finger	joint	osteoarthritis	and	the	effects	of	disease	
modifying	osteoarthritis	drugs.		Clinical	Rheumatology		21:	pp	231	–	243,	2002.	

55. Weiler	 R,	 Monte-Colombo	 M,	 Mitchel	 A,	 Haddad	 F.	 Non-operative	 management	 of	 a	 complete	 anterior	
cruciate	ligament	injury	in	an	English	Permier	League	football	player	with	return	to	play	in	less	than	8	weeks:	
applying	common	sense	in	the	absence	of	evidence.	BMJ	Case	Rep		April	26,	2015.	

56. Wexler	 G,	 Hurwitz	 DE,	 Bush-Joseph	 CA	 et	 al.	 	 Functional	 gait	 adaptations	 in	 patient	 with	 anterior	 cruciate	
ligament	deficiency	over	time.		Clin	Orthop	Rel	Res	248:	166	–	175,	1998.	

57. Wucherer	 KL,	 Conzemius	MG,	 Evans	 R,	Wilke	 VL.	 Short-term	 and	 long-term	 outcomes	 for	 overweight	 dogs	
with	cranila	cruciate	ligament	rupture	treated	surgically	or	nonsurgically.		J	Am	Vet	Med	Assoc	242(10):	1364-
1372,	2013.	

58. Zatterstrom	R,	Friden	T,	Lindstrand	A	et	al.		The	effect	of	physiotherapy	on	standing	balance	in	chronic	anterior	
cruciate	ligament	insufficiency.		Am	J	Sports	Med	22	(4):	531	–	536,	1994.	

59. Zysk	 SP,	 Refior	 HJ.	 	 Operative	 or	 conservative	 treatment	 of	 the	 acutely	 torn	 anterior	 cruciate	 ligament	 in	
middle-aged	patients.	 	 A	 follow-up	 study	of	 133	patients	 between	 the	 ages	of	 40	–	 59	 years.	 	 Arch	Orthop	
Trauma	Surg	120	(1-2):	59	–	64,	2000.	

	


	ConservativeCCL-slideHandout
	CCL-References

