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Abstract
Dogs with hindlimb lameness arising from the stifle are 
commonly presented to veterinary practices. Findings on 
physical examination may include joint effusion, rota-
tional instability, cranial drawer, and meniscal click. Defi-
cient function of the cranial cruciate ligament is the most 
common cause of hindlimb lameness in the dog, and it is 
conventionally viewed as a surgical condition. In a depar-
ture from the assumption that this ailment occurs due to 
traumatic injury (CCL rupture), and in favor of updated 
evidence for a multifactorial degenerative condition of the 
stifle joint (CCL disease [CCLD]), it logically follows that 
the practitioner would apply both restorative and preven-
tive therapies. As demonstrated in the following 4 case 
examples, an integrative approach can be successfully ap-
plied to CCLD and other pathologies of the stifle joint in the 

absence of a definitive diagnosis, with modalities includ-
ing but not limited to nutrition, herbs, supplements, pep- 
tides, physical therapy, photobiomodulation (PBM), and 
platelet-rich plasma (PRP). This multimodal approach not 
only allows for healing of tissues, restoration of function, 
and counteracting the progression of arthritic sequelae, but 
also yields these outcomes at a lower monetary cost while 
reducing risks and enhancing the long-term overall well-
being of the pet.

Case Studies
Case 1
A 6-year-old 56-kg neutered male Rottweiler was presented 
for evaluation of intermittent progressive lameness local-
ized to the left hind limb. The dog was kibble-fed and rated 
as overweight (7/9) on the Purina 9-point Body Condition 
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Scoring (BCS) system, with his ideal weight estimated at 
43 kg (1). A previous history of cruciate and meniscus inju-
ry was documented in the right hind limb, which had been 
treated surgically with a tibial plateau leveling osteotomy 
(TPLO) 2 years prior. Reports were made of intermittent 
lameness with the untreated (left) hind limb following 
this surgery on the right hind. Physical examination re-
vealed a readily apparent grade 3 out of 6 weight-bearing 
lameness at a walk and a brief grade 5 toe-touching lame-
ness immediately after rising from recumbency (Table 1) 
(2). The examination was limited due to the temperament 
of the dog, but the lameness was successfully localized to 
the left stifle joint. 

Dietary recommendations included a 50% reduction in 
the amount of kibble, the addition of 1 daily meal of raw 
or cooked foods, omega-3 fatty acid supplementation, feed-
ing connective tissue chew items such as raw turkey necks, 
and passive range-of-motion activities at home. The dog 
was prescribed carprofen (4.4 mg/kg, PO, SID for 14 days), 
tramadol (1.8 mg/kg, PO, BID for 5 days), and the Chinese 
herbal combination Tendon/Ligament Formula concen-
trated powder (0.04 g/kg, PO, BID for 18 days) (Dr. Xie’s 
Jing Tang Herbal, Inc.) (Appendix A). Six photobiomodula- 
tion (PBM) (CTS-15, Companion Animal Health) therapy 
sessions were performed over 7 weeks using an arthritis 
setting for treatment of the lumbar spine, hips, and both 
stifles (fluence 24 J/cm2 per treated area; irradiance 3.6 W/
cm2 for lumbar spine, 3.4 W/cm2 for hips, and 3.1 W/cm2 for 
stifles).

At a 10-week recheck, the dog’s weight and signs were 
unchanged. Modifications had been made to the diet, with 
the pet owner now feeding a commercial frozen raw diet 
for 1 meal and kibble for the second meal each day. With 
sedation, radiographs revealed advanced osteoarthritis of 
the right stifle which had been surgically treated 2 years 
prior and effusion of the left stifle; cranial drawer could 
also be demonstrated on the left. The patient was pre-
scribed Body Protection Compound analog BPC 157 (13 
mcg/kg injected IM every 24 hours for 4 weeks) (Peptide 
Sciences™) as a healing peptide. An 18-day course of Ten-
don/Ligament Formula was repeated. 

Seven months following the initial visit, the dog was evalu-
ated for re-injury of the left hind limb. The pet owner re-
ported that he had scheduled TPLO surgery after the previ-
ous visit but had canceled the procedure due to resolution 
of lameness following BPC 157 treatment. The pet was pre-
scribed Tendon/Ligament Formula concentrated powder 
at the same dose with 2 refills, plus the human formulation 
Phytoprofen® (2 capsules, PO, SID) (Thorne Research, Inc.) 
(Appendix A) as an anti-inflammatory herbal combination, 
and a second 4-week course of BPC 157 to be administered 
orally instead of IM. Upon telephone follow-up at the com-
pletion of this second round of BPC 157, the owner reported 
that the dog was showing the best mobility he had in years.

During an examination of this dog 2.5 years after the initial 
visit, a reduced body mass of 48 kg (BCS 6/9) was noted, 
and the owner reported that the dog was able to regularly 
run 1 mile. He was still eating a combination of commercial 
raw food and dry kibble at this time. At subsequent exami-
nation 4 years after the initial visit, it was noted that the 
dog had an ideal BCS of 5/9 at 45 kg body weight. He was 
diagnosed with stifle and elbow degenerative joint disease 
based on history and physical examination findings. The 
pet owner reported that following 1-mile walks the dog 
would experience 2 to 3 days of difficulty rising. The diet 
had reverted to kibble, and the pet owner was counseled 
to include eggs and canned sardines to increase omega-3 
fat intake. The pet was started on an NSAID regimen of 
meloxicam (0.08 mg/kg, PO, SID).

Five years following the initial evaluation, at age 11 years, 
the dog was noted to have significant bilateral hind limb 
atrophy and medial buttressing of both stifles. At this time, 
he was eating primarily kibble, was being given cannabi- 
diol (CBD) daily (product and dose unknown), and was rated 
thin (BCS 4/9) at 42 kg body weight. The Phytoprofen® 

was refilled for use in inflammation reduction, and gaba-
pentin was instituted (7-14 mg/kg, PO, BID) for analgesia. 

  Table 1: Numerical Rating Scale for Visual Assessment of Gait (2)

Lameness grade  Description

Grade 1 Sound at the walk, but weight-shifting and mild 
lameness noted at trot

Grade 2 Mild weight-bearing lameness noted with the 
trained eye

Grade 3 Weight-bearing lameness, typically with distinct 
head bob

Grade 4 Significant weight-bearing lameness

Grade 5 Toe-touching lameness

Grade 6 Non-weight-bearing lameness

Note: Grades 2 through 6 lameness can be observed at a walk or trot
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Comments
This case involved a breed (Rottweiler) rated among the 
highest for risk of CCLD, a lengthy period of impairment 
prior to intervention (2 years), and limitations in consistent 
application of treatment protocols. Nonetheless, this indi-
vidual achieved positive results lasting at least 2.5 years 
via weight loss, diet changes, herbal therapy, and BPC 157 
(3). Not until 4 years following left stifle injury and 6 years 
after right stifle surgery was the dog prescribed NSAIDs 
for consistent use. It is unclear how beneficial PBM may 
have been in this case as its use was limited and not imme-
diately associated with notable improvement in condition. 
The diet alteration introducing anti-inflammatory and hy-
drated food components was associated with maintaining 
an extended interval without signs of lameness. This aging 
large breed dog with documented degenerative changes 
in multiple joints might have benefitted from continued 
ongoing care in the management of his chronic progres-
sive condition (4). Although tramadol was utilized in this 
dog and 2 other animals in this report, the efficacy of this 
medication is currently in question, and alternatives or ad-
ditions may be advised (5).

Case 2
A 10-year-old 8.0-kg neutered male Dachshund mix was 
presented for acute lameness in the left hind limb. He had 
been running off-leash in a park with the housemate with 
no sign of injury until after exiting the car upon arrival at 
home. The dog had a history of noise phobias and a sub- 
normal thyroid hormone level (Total T4 0.9 mcg/dL, nor-
mal range 1.0 - 4.0 mcg/dL) attributed to a Traditional 
Chinese Veterinary Medicine (TCVM) diagnosis of Blood 
deficiency. The Blood Deficiency had been managed suc-
cessfully with the Chinese herbal formula Dang Gui Shao 
Yao San (Dr. Xie’s Jing Tang Herbal, Inc.) (Appendix A). This 
dog had been eating a frozen raw commercial diet since 
his adoption 3 years prior. He was exercised on-leash daily 
and off-leash weekly. His BCS was 6/9.

Physical examination revealed grade 5 out of 6 toe-touching 
lameness with the left hind limb and mild angular limb de-
formity characteristic of dog breeds with dwarfism. His 
muscle mass was recorded as good and symmetrical, and 
the left stifle was noted to have a mild cranial drawer in-
stability but normal rotational stability with no patellar 
luxation. Lateral and anteroposterior radiographs were 
obtained and reviewed by a radiologist. Left stifle effusion 
was noted with mild patellar osteophytes, normal spine 
and pelvis, and a mineral opacity associated with the unaf-
fected right stifle, speculated to be a partially mineralized 
sesamoid or meniscus.

The dog was prescribed the Chinese herbal formula Great 
Corydalis Teapills (Plum Flower®) for analgesia (2 teapills, 
PO, BID, as needed) and Boswellia Complex (1 tablet, PO, 
SID) (MediHerb®) to reduce joint inflammation (Appendix 
A). Also prescribed was BPC 157 with TB 500 (3 sprays, 
PO, SID, for 4 weeks) (Thymosin beta-4 peptide analog ; 
(Puptide, Gorilla Healing, product no longer available). The 
amount given totaled 50 mcg, or 6.5 mcg/kg of each com-
ponent. Home care instructions provided to the pet owners 
are in Appendix B.

Treatments included 12 total sessions twice weekly of PBM 
laser therapy (CTS-DUO, Companion Animal Health), using 
the Trauma setting on the unit, applied to the left stifle (9 
J/cm2 and 1.3 W/cm2 per treated area). The dog showed ini-
tial improvement and was fully weight-bearing at a walk 
by the third laser session, 5 days post-onset of lameness. 
At a follow-up appointment 2 weeks post-injury, however, 
it was noted that although he had been making steady im-
provement, the pet then exacerbated the injury with an 
unplanned off-leash run instigated by a squirrel. Therapy 
was continued with PBM, Boswellia Complex, and BPC 157 
plus TB 500 with the addition of 1 concentrated capsule of 
Tendon/Ligament Formula (0.06 g/kg, PO, BID). A physi-
cal therapy home program was instituted using on-leash 
figure 8 exercises, sit-to-stand repetitions, and zig-zag hill 
walking, all at a slow pace to encourage full range of motion 
and weight-bearing in varying positions (6). A soft tissue 
therapy session was performed with an OTTO 128 hz tun-
ing fork (Omnivos Therapeutics) placed at Fascial Breaker® 

neurological reflex points on the hind paws. Additionally, 
a hands-on Fascial Tracing® technique was used for the 
deep ventral, medial spiral, and lateral spiral fascial lines 
(Patricia Kortekaas, PT, in course manual Animal Normal-
ization Techniques: Fascia, Dura, and Beyond.  Eugene, OR. 
April 21-24, 2022) (7). A second 4-week course of BPC 157 
plus TB 500 was prescribed.

Due to limited improvement following the initial recov-
ery and acute re-injury, the pet owners opted for a platelet- 
rich plasma (PRP), (CRT PurePRP® II Kits, Companion Ani-
mal Health) treatment to be performed 6 weeks after initial 
presentation. At that time, left stifle effusion and cranial 
drawer sign were observed on physical examination, but 
the lameness grade was not recorded. After a discussion 
taking into account the risks of bilateral CCLD and radio-
graphic evidence of possible bilateral disease, both stifles 
were treated with intra-articular administration of 1.0 mL 
of PRP for each stifle. Due to an excess of PRP obtained with 
this collection, the remaining 2.0 mL was infused subcu-
taneously around the left stifle. Gabapentin was dispensed 
for analgesia post-PRP (13 mg/kg, PO, every 8 to 12 hrs).
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At presentation 5 weeks post-PRP, the owners reported 
that the pet appeared normal. He was running, jumping on 
the furniture, and displaying an elevated activity level and 
mood, with gait alteration noted only at high speed. The 
dog’s weight had decreased from 8.0 kg to 7.7 kg, BCS 5/9. 
Plans were made to repeat PRP if needed or on an annual 
basis. The dog was cleared for return to normal activities 
without restriction at 11 weeks post-injury.

Comments
This case was notable for the onset of CCLD in a small-breed 
dog predisposed by joint angle alterations and early cas-
tration but not occurring until a more advanced age of 10 
years (8). Protective advantages may have been imparted 
by his small size and appropriate body weight, eating a 
raw diet, and regular exercise (9, 10). The dog experienced 
near-resolution of clinical signs followed by regression of 
improvement due to a re-injury event early in the healing 
phase. The owners were compliant with anti-inflammatory 
supplements, PBM, at-home PT, and BPC 157 with TB 500. 
This consistency may have ultimately contributed to a rap-
id and successful return to function following bilateral PRP 
infusion, despite a stifle joint that had displayed instability 
over a period of 6 weeks.

Case 3 
An 11-year-old 9.5-kg male neutered Jack Russell Terrier 
was presented for right hind lameness. This had been in-
termittently present for 1 week, then acutely worsened 
during a walk. Six months prior to presentation, bilateral 
resistance to hip extension with asymmetrical alignment 
in the sacrum and ilium had been noted on routine exami-
nation. The terrier also had a 3-year history of a subclinical 
heart murmur that progressed from grade 2 to a grade 3 
(out of 6).

Prior to presentation, the owner had been feeding 1 com-
mercial raw meal and 1 kibble meal per day. Supplements 
consisted of Meriva® curcumin (250mg, PO, SID) (Thorne 
Research, Inc.) as a general anti-inflammatory, Mitopure® 
urolithin-A (125 mg, PO, SID) (Timeline Nutrition) to sup-
port exercise endurance, Immune Assist™ Micron mush-
room powder (1 g, PO, SID) (Aloha Medicinals) for can- 
cer prevention (Appendix A), Liver Happy (1 concen-
trated capsule, PO, BID) (Dr. Xie’s Jing Tang Herbal, Inc.) 
(Appendix A) to moderate behavior changes after the 
death of a canine housemate, and Vitamin D3 (100 IU, PO, 
SID) (Rx Vitamins®) based upon blood level monitoring 
(VDI Laboratory). 

On examination, the dog was found to have right stif le 
effusion and signs of discomfort but no demonstrable in-
stability of the joint. Treatment was initiated with Great 
Corydalis Teapills (2 teapills, PO, BID) for analgesia, 
Boswellia Complex (1 tablet, PO, SID) for joint inflamma-
tion, and BPC 157 (5.3 mcg/kg, PO, SID, for 4 weeks) to 
accelerate healing. Connective tissue chewing items were 
recommended, including freeze-dried bovine trachea sec-
tions and tendons. Nine sessions of PBM laser therapy were 
completed over 7 weeks. The sessions focused on the right 
stifle only, alternating with sessions incorporating treat-
ment of the lumbar spine and right hip (8 J/cm2 per treated 
area, and 1.3 W/cm2 for stifle, 1.4 W/cm2 for lumbar spine, 
and 1.3 W/cm2 for hip). At a 6-week post-injury recheck, 
the dog was observed to have mild crepitus in the left (non- 
injured) stifle but no lameness or abnormalities in the right 
stifle. The owner reported the pet was at nearly full activ-
ity, including off-leash trail runs with only a slight limp 
observed when running. Three months post-injury at a 
routine acupuncture appointment, the dog had no observ-
able lameness and good mobility.

Six months after successful treatment for the right stifle in-
jury, this dog presented for acute onset of lameness of the 
contralateral hind limb after running on the beach with a 
new, younger, canine housemate. Physical examination re-
vealed a toe-touching to non–weight-bearing grade 5 to 6 
(of 6) left hind lameness with significant soft tissue swell-
ing centered on the stifle; no demonstrable patellar luxa- 
tion; and a click with flexion and inability to fully flex the 
stifle, suggestive of meniscal injury (11). Under sedation, no 
cranial drawer sign could be demonstrated, but increased 
medial rotational instability was present. A radiologist’s 
review of the films taken at the time indicated the presence 
of mild bilateral stifle degenerative joint disease and no ef-
fusion. The clinical signs were attributed to a partial CCLR 
or meniscal injury. Also noted radiographically were mini-
mal bilateral coxofemoral degeneration and L7-S1 inter-
vertebral disc disease with some concern regarding the 
possibility of spinal nerve compression. The terrier was eat- 
ing only a frozen raw commercial diet and a fish oil supple-
ment in addition to his previously prescribed herbs and 
supplements. This diet was in compliance with the recom-
mendation to avoid kibble and starch-containing biscuits 
following the initial right stifle event 6 months prior. The 
body mass had improved from 9.5 to 9.1 kg but was still 
BCS 6/9, as the desired goal of less than 8.6 kg was not yet 
attained.
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The dog was treated with a conservative dose of carprofen 
(2.6 mg/kg, PO, SID, for 4 days), gabapentin (5 to 10 mg/kg, 
PO, every 12 to 24 hours as needed) for pain, Boswellia 
Complex (1 tablet, PO, BID), BPC 157 with TB 500 at a rate 
of 3 sprays (50 mcg or 5.3 mcg/kg of each, PO, SID), and 8 
PBM sessions over 3.5 weeks for the spine, hips, and stifles 
at the same settings used previously.

On examination 2 weeks post-injury, the dog could now 
fully flex the stifle, but the click was more noticeable upon 
flexion and was now also present with medial rotation. Due 
to mixed results at this recheck and the strong motivation 
for pet and family to resume their daily trail walk routine, 
at 5 weeks post-injury the decision was made to pursue 
PRP therapy. The stifles and hips were treated based upon 
the previous stifle injury and radiographic indications.

At the 2-week post-PRP recheck, the owner reported that 
the dog was jumping up on the hind legs despite the owner’s 
attempts to stop this behavior. He was standing on the left 
hind leg while lifting the right to urinate, and trail walking 
on-leash up to 2 miles showing no discomfort. They noted 
excessive fatigue after 3-mile walks. Physical examination 
revealed grade 1 to 2 lameness, with initially normal am-
bulation at a fast walk but subsequent stiffness with turns 
and speed changes. Full stifle flexion could be obtained 
with manipulation, but the dog preferred a “lazy” sit with 
the left stifle partially extended and hip abducted.

At  the recheck 9 weeks post-PRP, the dog was not yet back 
to his usual 5- to 6-mile runs. He was able to run off-leash 
on a trail for 3 to 4 miles but was experiencing obvious 
stiffness and discomfort for 1 to 3 days afterwards. The 
dog was ambulating well in the exam room at a fast walk 
and changing direction in pursuit of treats with no observ-
able lameness. At a sit, however, he again displayed limited 
flexion and an abducted position with the left hind limb. 
On examination the left stifle had restricted medial rota-
tion and a click with flexion. The right stifle had normal 
flexion and rotation but a click with extension. Both hips 
had reduced extension with signs of discomfort on lum-
bar and sacral extension. An undenatured Type-II collagen 
(UC-II) supplement (Jope© Hip and Joint Dog Chews) was 
prescribed, and the possibility of additional PRP treat-
ments discussed. The dog was treated with 1 session of 
PBM to address the lumbar spine, hips, and stifles at the 
same settings used previously. The following day, the ow-
ner reported that the dog had run 4 miles off-leash with 
no issues.

Comments
This case raises the diagnostic question of whether the 
dog had CCLD, meniscus injury, or both. The lack of cra-
nial drawer with other signs of stifle injury points to the 
possibility of a cranial cruciate ligament (CCL) partial tear, 
and the meniscal click combined with pain upon stifle flex-
ion is highly suggestive of meniscal injury (11). Although 
meniscal damage has a reported incidence of 40-60% with 
cases of CCLR that are addressed surgically, the occurrence 
of meniscal injuries in the absence of CCLD or with par-
tial cruciate tears may be less common due to the degree 
of joint instability thought to be required to cause menis-
cal damage (12, 13). This dog had predispositions for stifle 
degeneration and injury including pediatric neuter, dwarf-
ism causing conformational alterations, and mildly over-
weight body condition (8, 14). Soft tissue tension in the lum- 
bosacral area and hips was suspected to have predisposed 
to conformational stress on the stifles. This tension had 
been observed during a physical examination 6 months 
prior to the first (right) stifle injury. This dog enjoyed some 
potential advantages despite his level of predisposition. 
He was of a small breed and may have had better healing 
potentially attributable to an anti-inflammatory diet and 
high base level of fitness. The stifle signs did not manifest 
until an atypically advanced age of 11 years (3, 8, 9). Case 
3, similarly to Case 1, demonstrates the common manifes-
tation of bilateral disease and the potential to achieve an 
excellent response with the use of PBM, BPC 157, and anti-
inflammatory herbs. This case also illustrates the option 
to add in PRP when there are more severe signs or a lack 
of an initial adequate response. It supports the utility of 
maintenance therapies to preserve mobility in the aging 
active pet and the imperative to look beyond the stifle joint 
to overall body mechanics for maintaining comfort and mo-
bility. It is possible that more aggressive treatment such as 
bilateral PRP administered at the time of the first episode 
could have prevented a fulminant contralateral episode, 
although additional preventive strategies were instituted 
with a switch to a 100% raw diet, the elimination of pro-
cessed carbohydrates, and the addition of fish oil.

Case 4
A 5-year-old 24-kg female spayed Australian Shepherd was 
presented for left hind lameness. This had appeared acutely 
while running hoop and weave training drills at relatively 
low intensity. The patient participated in AKC Agility com-
petitions approximately 3 to 4 times per year, in addition 
to weekly training sessions. She had a history of left stifle 
injury 2 years prior which had been managed with PBM, 
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physical therapy, and Tendon/Ligament Formula herbs. 
According to the pet owner and medical records, this had 
fully resolved with no ongoing impact on mobility. This 
dog was fed a rotation consisting of a commercial raw diet, 
dry kibble, and a commercial home-delivery cooked diet. 
Treats and chews included freeze-dried beef or turkey ten-
dons, beef hearts, and beef kidneys. Supplements consisted 
of collagen peptide powder and a joint support chewable 
containing glucosamine, chondroitin, and MSM (Cosequin® 
Maximum Strength, Nutramax® Laboratories).

On examination, the dog showed toe-touching lameness 
grade 5 of 6 on the left hind limb with restricted stifle rota-
tion, normal flexion, no demonstrable cranial drawer, and 
mild stifle effusion. The left proximal hind limb circum-
ference was reduced by approximately 1 cm compared to 
the right hind. This finding was suggestive of chronically-
reduced weight-bearing of the left hind limb, though this 
was not reported by the pet owner and had seemingly not 
impacted her ability to compete. At 24 kg body weight, the 
dog was rated at a BCS 7/9. The ideal weight was estimated 
to be 20 kg. Radiographic imaging showed normal hip con-
formation, effusion in the left stifle, and no bony changes in 
either stifle. Spondylosis was also present at 6 interverte-
bral junctions from the 10th thoracic vertebra to the lum-
bosacral junction. This was described as “incidental” by the 
reviewing radiologist. These spinal findings represented 
an increase in severity compared to radiographs taken 1 
year prior during an episode of back pain, at which time 
only 3 of those sites exhibited bony changes with the spinal 
vertebrae.

Treatment was initiated with tramadol (2.0 to 4.2 mg/kg, 
PO, every 8 to 12 hours) and BPC 157 with TB 500 (7.1 mcg/kg, 
PO, SID for 4 weeks) (Core Peptides). The Tendon/Ligament 
Formula concentrated granules, which had been given at an 
SID maintenance dose for 2 years since the prior left stifle 
issue, were increased to 0.025 g/kg BID. Considering such 
factors as the previous ipsilateral stifle injury, the muscle at-
rophy in the affected limb, and the pet owner’s stated desire 
to continue competing with this 5-year-old dog, the decision 
was made to pursue PRP therapy as soon as possible. The 
dog presented 8 days later for this treatment and was noted 
to have mild effusion and persistent-to-progressive grade 5 
to 6 lameness. Modifications were made to a standard PRP 
protocol in order to incorporate information shown useful 
in humans and to address sites problematic for mobility 
beyond the stifle in this dog (15). The PRP obtained (4.0 mL) 
was combined with a vial containing 5 mg BPC 157 and 
5 mg TB 500 that had been reconstituted with 2.5 mL of 
preservative-free sterile water. The resultant solution was 

administered in multiple sites. Two milliliters were given 
intra-articular in the left stifle. The remainder was divided 
among bilateral paraspinal sites, injected at the level of the 
facet joints (alternately described as located along the line 
of the huatuo-jiaji acupuncture points) at the 12th-13th tho-
racic vertebrae and the lumbosacral junction.

Two weeks after the PRP and peptide injections, the own-
er reported that improvement had been observed 4 days 
post-injection. The dog was then referred for PT. At the time 
of this writing, the dog had received 5 weekly sessions of 
rotating treatments including acupuncture, electroacu-
puncture, and PBM for the spine and left knee, followed by 
the use of an underwater treadmill. On subsequent exami-
nations, mild persistent left stifle effusion was noted, with 
no crepitus, no limping, and diminishing post-workout fa-
tigue. The dog was expected to return to full work.

Comments
This dog may have had a partial CCL tear based upon stifle 
effusion with a lack of cranial drawer sign. However, the 
degree of lameness (grade 5 of 6), evidence of chronicity 
with 2 years between lameness events, and presence of 
muscle atrophy indicate long-standing pathology despite 
the lack of arthritis lesions visible on radiographs. This 
dog’s predispositions included early spay and significantly 
overweight body condition (16, 17). The progressive ra-
diographic changes in the vertebrae raise the question as 
to whether reduced capacity for motion in the spine might 
have placed additional strain on limb joints or if there was 
some compensatory spinal strain related to asymmetrical 
weight-bearing with the hind limbs. The dog’s use in com-
petitions raised the requirement for return to function. 
Since only 60% of agility dogs return to competition fol-
lowing TPLO, surgery may not be the most beneficial or sole 
treatment to pursue for this population (18). The client’s 
commitment to PT and complementary therapies may have 
been necessary to maintain optimal function for this dog, 
given the age of onset and the intent to have many more 
comfortable and functional years ahead (4).

Commentary
Clinical diagnoses 
The 4 dogs described in this report each presented with 
signs of lameness attributable to stifle pathology. The spe-
cific signs varied from dog to dog. Advanced diagnostic im- 
aging such as MRI was not performed in any of the cases. 
The working diagnosis of CCLD was based on physical ex-
amination findings including stif le pain, effusion, insta-
bility, or crepitus and radiographic findings of effusion or 
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osteoarthritis. Diagnosis of CCLD in general practice is pre-
sumptive, based upon observation of acute or chronic hind 
limb lameness localized to the stifle joint, with or without 
a clearly defined injury, accompanied by some combination 
of quadriceps muscle atrophy, stifle pain, periarticular fi-
brosis, and joint instability on physical examination (19). 
The CCLD diagnosis is supported by the presence of joint 
effusion and degenerative bony changes on plain radio-
graphs and/or instability on stressed radiographic views 
(20). The cranial drawer sign is considered reliably diag-
nostic when present, with a reported sensitivity ranging 
from 69% to 86%. Lack of demonstration of cranial drawer 
does not necessarily rule out CCLD, given the inflammatory 
and degenerative changes that may occur prior to demon-
strable instability (19-22). Lacking advanced imaging or 
visual inspection of the joint via arthroscopy or surgery, 
the tibial compression radiography technique improves 
diagnostic sensitivity to 97%, though definitive demon-
stration of the presence and degree of ligament rupture are 
simply not possible in some cases of stifle injury seen by 
the general practitioner (20, 23). Thus, CCLD or rupture de-
scribes the suite of degenerative and inflammatory changes 
that occur within the stifle joint and may refer to partial or 
complete loss of integrity of the ligament (24). Comorbidi-
ties such as meniscal tears, caudal cruciate ligament dis-
ruptions, synovitis, and osteoarthritis, though commonly 
described, are not always specifically delineated in clinical 
practice and in the published literature when defining and 
discussing cases of CCLD or CCLR (12, 13, 22, 25).

Background
The incidence of CCL complete or partial rupture has been 
estimated to be 11% in the dog population, with a combined 
medical and surgical cost in 2003 of $1.32 billion to treat 
in the U.S. (26, 27). References as early as 2011 introduce 
the concept that trauma is only 1 contributing factor, and 
the condition in dogs may be more accurately character-
ized as a chronic inflammatory disorder in which ligament 
integrity deteriorates over months to years via multiple 
degenerative mechanisms (22, 28). Specific risk factors for 
CCLD in dogs include being overweight, which conveys a 
4-times greater risk; gonadectomy prior to 1 year of age, 
associated with a 1.5 to 3 times greater risk depending 
on dog size (under or over 20 kg respectively); physical 
conformation conferring altered joint angles; and breed 
tendency with Rottweilers, Labrador Retrievers, New-
foundlands, and American Staffordshire Terriers among 
the highest risk groups (8, 16, 17, 26, 28-30). Histopatho-
logic and genetic testing have begun to elucidate some of 
the mechanisms involved in these risk factors. Correla- 
tions include increased proteolytic enzyme expression in 

Labrador Retrievers, altered levels of proteoglycan expres-
sion in American Staffordshire Terriers, endocrine influ-
ences on ligament integrity in Rottweilers, and the immune 
and inflammatory effects of diet and obesity (3, 30-36).

As would be expected in a systemic inflammatory condi-
tion, it is common for patients to show bilateral disease. 
One study identified that 38.7% of dogs with a CCLR expe-
rienced contralateral stifle injury within 3 weeks to 5 years 
(35). A study focusing on Labrador Retrievers showed a 
50% incidence rate of bilateral rupture within 5.5 months 
(32). Bilateral disease is so common that even for dogs ap-
pearing to be unilaterally affected, the advice for pet own-
ers may be to consider bilateral surgery for the clinically 
affected stifle and preemptively for the subclinical stifle 
(Gustafson, S. The new knee: current diagnostic, surgical, 
and regenerative therapies for the canine stifle. Continuing 
education presentation by Olympia Veterinary Specialists, 
Olympia, WA. Apr 27, 2023).

Surgical treatment for CCLR, at an estimated cost of $4000-
$7000 per knee in 2023, is commonly touted as the gold 
standard for injury correction insofar as it can more rap-
idly correct instability, restore joint function, and delay 
the onset of osteoarthritis (31). However, a comparison of 
surgical (TPLO) vs. non-surgical (weight loss, NSAIDs, PT) 
approaches in overweight dogs found that in spite of the ap-
pearance of initial success with the TPLO route, outcomes 
approached equality over time. Of the non–surgically-treated 
dogs, 33.3% were rated as having a successful outcome at 
6 months, progressing to 63.6% at 1 year. Surgical subjects 
showed early improvement, with 92.6% rated as having a 
successful outcome at 6 months, declining to 75.0% at 1 
year (24). The value of weight loss and physical therapy as 
essential elements of CCLR recovery is supported by this 
study. These outcomes also raise the question as to whether 
surgery is always in the best interest of the dog, given that 
joint disease still progresses, particularly when less inva-
sive medical management can yield similar outcomes.

Outcomes in clinical practice
The 4 cases described were treated by multiple veterinar-
ians using varying combinations of modalities at the au-
thor’s small animal integrative clinic from 2018 through 
2024. At this clinic, predisposing factors are addressed to 
the extent possible with nutrition, weight management, 
and delayed gonadectomy. This canine patient population 
has a 23% obesity rate compared to the national estimate 
of 59%, and a CCLR incidence of 2% compared to 11% 
reported in the US dog population (26, 37). Treatment of 
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CCLR via non-surgical methods in 35 cases from 2017 to 
2023 resulted in 94% of dogs with CCLD achieving a rating 
of resolved or well-managed at this clinic and 6% showing 
non-response or re-injury, based on medical record review 
over this 6-year period. The 13% of CCLR cases that were 
referred for surgery were described as resolved for 90%, 
while 10% reported persistent lameness or re-injury. This 
limited dataset shows the potential to reduce disease inci-
dence via preventive measures and achievement of equal to 
improved outcomes in the non-surgical vs surgical group. 
This surgical group also had the added benefit of receiving 
nutritional support and other complementary therapies.

Financial comparison
The total cost of integrative medical therapy was in the 
$1000 to $3000 range for the 4 specific cases in this report.  
Expenses included examinations, radiographs with special- 
ist review, PBM laser therapy, and prescriptions including 
pharmaceuticals, peptides, herbs, and supplements. The 
fees did include PT home care recommendations for Cases 
1 and 2 but did not include the additional PT and acupunc-
ture pursued for the treatment of Case 4 at another veteri-
nary care facility. The invoice totals for each pet were as 
follows:

Case 1: $2679 client cost over 1 year of treatment for 2 ipsi-
lateral CCLR episodes in 2018-2019, with $600 of this total 
attributed to peptide therapy for this large-breed dog

Case 2: $2964 client cost over 2 months of treatment for 
1 unilateral CCLR episode in 2024, with $953 of this total 
attributed to PRP therapy and $160 attributed to peptides

Case 3: $1155 client cost for 2 months of treatment for 
the first unilateral CCLR episode in 2023, including $71 
for peptides; an additional $3372 over 5 months of treat-
ment for the second (contralateral) CCLR episode in 2024, 
with $1187 of this total attributed to PRP therapy and $135 
for peptides

Case 4: $2916 total client cost for 1 unilateral CCLR episode 
treated over 2 months in 2024, with $1249 attributed to 
PRP therapy and $460 to oral and intra-articular peptides. 
This pet’s total does not include PT and acupuncture ser-
vices received at another facility.

The accumulation of costs over time with medical manage-
ment and the tendency to incur bilateral disease suggest a  
 

cost-plus outcome benefit obtained by early definitive ther-
apy with bilateral intra-articular PRP in most instances. 
Given that surgically-managed cases also incur medical ex-
penses such as ongoing NSAID prescriptions, joint supple-
ments, and perhaps PT, the cost comparison of medical vs 
surgical treatments may not represent the full amount as-
sociated with surgically-treated patients.

Root cause analysis
Dietary and herbal approaches in CCLD prevention and 
management act via multiple mechanisms. These include 
epigenetic influences on gene expression; influencing the 
rate and degree of aging of ligaments; the adequacy of 
nutrients required for optimal connective tissue synthe-
sis and repair; immune and inflammatory influences; ef-
fects on circulatory capacity; and moderating excess body 
weight, which imposes biomechanical as well as oxidative 
stresses. In analyses of diseased stifles in humans and ani- 
mals, findings of chondroid metaplasia, decreased numbers 
of fibroblasts, loss of organization and orientation of col-
lagen fibers, and hypoxic conditions due to poor blood flow 
in the CCL have been observed. These findings indicate that 
multiple tissues and mechanisms are at play in the complex 
and still-developing picture of CCLD (30).

Influencing genetic expression through food, known as the 
epigenetic diet or nutrigenomics, affects the balance be-
tween synthesis and degradation of collagenous structures 
in joints. In humans, lifestyle-influenced factors combined 
with an individual’s genetic profile modulate expression of 
tendon and ligament components and can thereby impact 
functional capacity (38). In a group of dogs with unilateral 
CCLD treated with surgery, fish oil dosed at 90 mg of eicosa-
pentaenoic acid (EPA) + docosahexaenoic acid (DHA) per 
kg decreased the expression of genes coding for collage-
nase enzymes including matrix metalloproteinase MMP-2, 
which is present at significantly higher levels in Labrador 
Retrievers with CCLR (8, 30, 39).

Connective tissue integrity is impacted by processes such 
as collagen glycation, in which sugars bind to protein 
structures in the body. In humans, glycemic control, a diet-
influenced factor, can impact collagen glycation levels that 
in turn affect connective tissue pliability, durability under 
mechanical stress, and immunogenicity (40). A genetic 
tendency to CCLR may actually reflect breed differences 
in nutritional requirements and higher sensitivity to cir-
culatory and inflammatory factors influencing ligament 
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structure and function. While research continues on CCLD 
prevention and recovery, pursuing an appropriate inflam-
matory response incorporating antioxidants and anti- 
inflammatory fats, which strongly influence susceptibility 
to cancer, osteoarthritis, and early mortality, forms a logi-
cal interim strategy (34).

Nutrition for healing
Nutritional strategies for managing CCLR revolve around 
providing structural components for building healthy con-
nective tissues, promoting circulation, moderating blood 
sugar, and reducing inflammation. Structural foods in-
volve directly feeding the same tissues as those that are 
to be healed and maintained. A common recommendation 
by alternative medicine practitioners for carnivores is a 
frozen or freeze-dried raw food composed primarily of 
ground meat with organs and bone. The listing of bone in 
the ingredients indicates that critical bone-associated con-
nective tissues (cartilage, tendon, ligament) are present in 
the diet. Commercial raw diets are available that are for-
mulated to be complete and balanced to AAFCO standards, 
so pet parents have the option to replace 1 or both daily 
meals. Chewing items such as freeze-dried tendons, ears, 
skin, and tracheas can also provide collagen and connective 
tissue substrates. Eggshell membranes supply addition-
al collagen plus hyaluronic acid for joint fluid and fascial 
glide. Although vitamin C is not essential for dog or cat di-
ets, it is required for collagen synthesis and may be condi-
tionally essential during times of increased demand or de-
creased hepatic synthesis with aging. Inclusion of vitamin 
C-containing greens such as spinach or bok choy, colorful 
roots and fruits like carrots, beets, and berries, and cruci-
ferous vegetables including broccoli, cauliflower, kale, and 
cabbage may also support ligament healing (41).

Circulatory support involves building blood volume, sup-
porting hydration, and enhancing endothelial function. All 
tissues require circulation to heal, and this need is critical 
in innately hypovascular connective tissues. Intake of heme 
iron, trace minerals, and B-vitamins exceeding basic ade-
quacy supports optimal red blood cell production. Some of 
the most concentrated food sources of these include meat, 
shellfish, and organ meat, particularly liver (42). Hydration 
support involves eating real foods that are not dry, such 
as a commercial raw diet and raw or cooked foods includ-
ing proteins and vegetables. Blood vessel endothelium is 
active in the sensing and signaling processes that deter- 
mine distribution of circulatory resources. Endothelial 
function is optimized nutritionally by feeding avocado to 

https://www.gymsfordogs.com/
https://www.vbma.org/
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minimize vascular inflammation and beets to improve va-
sodilation (43).

Reducing inflammation is also critical for preserving liga-
ment integrity and for potentially preventing bilateral 
CCLR. Omega-3 fat supplementation has been linked with 
reduced cartilage degradation in arthritic dog joints by 
cyclooxygenase-2 and 5-lipoxygenase inhibition at an in-
creased EPA+ DHA dose of 310 mg/kg0.75 per day (44).

Carnivores show reduced tolerance to the deleterious ef-
fects of carbohydrate over-ingestion and intake of pro-
cessed foods that results in a metabolic state similar to that 
of a human with diabetes. Positive changes are seen when 
affected dogs are fed a species-appropriate, minimally 
processed, low-carbohydrate, hydrated diet that includes 
raw meats (45, 46). Fresh greens and vegetables provide 
antioxidants to combat aging processes, and reducing pro-
cessed carbohydrate intake limits glycation, the binding of 
sugars to proteins that leads to loss of ligament plasticity 
and resilience (39, 47). In humans, this aging of collagen 
has been shown to be accelerated in individuals with blood 
sugar dysregulation and linked with a decline in knee joint 
function and impairment in post-operative shoulder joint 
healing (48-50). The significant increase in canine hip dys-
plasia and CCLR incidence from 1964 to 2003 parallels the 
emergence of the human eating style known as the SAD 
(Standard American Diet), characterized by high levels of 
processed carbohydrates and omega-6 fats, similar to the 
nutrient quantity and quality of dog kibble (26, 34).

Weight management is an impactful therapeutic dietary 
strategy in CCLD treatment. Obesity has been linked with 
a 2-times increase in CCLR risk in overweight humans and 
a 4-times risk increase in dogs. Obesity itself may be multi- 
factorial, with increased weight causing higher biomechan-
ical stress plus increased inflammatory mediators such as 
adipokines (17, 51). The adipokines are cell-signaling pro-
teins secreted by adipose tissue which contribute to in-
f lammation. Among these, adiponectin regulates matrix 
metalloproteinases (MMPs), which maintain the extracellu-
lar matrix of ligaments and thus is a possible mediator of 
human and canine CCLD (8, 52).

Herbs and supplements
Animal and human studies indicate that NSAID usage 
delays tendon healing and reduces load strength (53). If  
NSAIDs are prescribed for a CCLR case, the negative impact 
can be minimized by selecting a conservative dose and lim-
iting use to the first 3 to 7 days after injury. An appropriate 

amount of inflammation is required in the healing process. 
Rather than using pharmaceutical drugs that block cyclo-
oxygenase and lipoxygenase inflammatory pathways, an al- 
ternative is to influence inflammation via foods and herbs, 
which act more moderately on these pathways (54). In place 
of or in addition to NSAIDs, an herbal anti-inflammatory 
combination including some or all of the following compo-
nents may be selected for both short- and long-term use 
(Table 2) (55-62).

Some Chinese Blood tonic formulas have strong impacts 
on circulation and proliferation rates of blood cells and 
connective tissues. For example, the classic Blood tonic 
formula Si Wu Tang (Four Materials Decoction), composed 
of the herbs Rehmannia, Angelica, Paeonia, and Ligusticum, 
can impact gene expression that regulates hematopoiesis, 
coagulation, and vasodilation (63). Si Wu Tang also affects 
bone growth and density via changes in osteoblast activity 

  Table 2: Anti-inflammatory Botanicals

Herb Botanical name Function

Boswellia 
(frankincense) Boswellia serrata

Reduces pain and inflammation 
via lipoxygenase inhibition and 
decreased leukotrienes (55)

Bromelain, 
a proteolytic 
enzyme derived 
from pineapple

Ananas comosus Fibrinolysis and inhibition of 
inflammatory mediators (56)

Ginger Zingiber officinale

Anti-inflammatory effect via 
cyclooxygenase-mediated eicosanoid 
modulation and documented effect 
on reducing knee pain in humans 
(57, 58)

Turmeric Curcuma longa

Anti-inflammatory and circulation-
enhancing; has been shown to 
decrease knee pain and cartilage 
degradation via specific biomarkers 
influencing DNA methylation in cell 
cultures and human subjects (59, 60)

Gotu kola Centella asiatica
Increases collagen formation and 
microvascularization via angiogenesis 
in fibrous tissues (61)

Willow bark Salix purpurea

Cyclooxygenase pathway inhibition 
via flavonoids and phenolic 
glycosides, including salicin, to reduce 
prostaglandin synthesis (62)
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(64). Components included in other Chinese herbal formu-
las also enhance connective tissue healing. Acanthopanax 
effectively inhibited cartilage degeneration in the knee in 
a mouse arthritis model (65). Cyathula preserves chondro-
cytes and limits interleukin-6 production (66). Tendon/
Ligament Formula incorporates these 6 herbs among its 12 
ingredients (Appendix A). Although not utilized in these 
case examples, TCVM practitioners have also reported 
successful outcomes by treating CCLD with herbal formu-
las addressing a Shao Yang imbalance, such as the Minor 
Bupleurum derivative Xiao Chai Hu Jia Qin Jiao Tang. This 
formula contains bupleurum to enhance peripheral circu-
lation and resolve chronic inflammation, especially as re-
lated to Gallbladder meridian structures, and is enhanced 
with Qin Jiao (large leaf gentian root) and Yu Jin (curcuma) 
for additional inflammation reduction (67).

Glucosamine and chondroitin, though questioned in recent 
studies, have had long-term applications for appropriate 
inflammation support and are present in supplements or 
cartilage-containing foods (68). Sulfur, a required mineral 
in collagen and glycosaminoglycans, can be supplied via 
methylsulfonylmethane (MSM) powder or foods such as 
greens, cruciferous vegetables, and seafood. Collagen is 
present in all sinewy meats and treats, although a concen-
trated hydrolyzed powder can also benefit the healing 
process and has been shown to enhance ankle joint stabil-
ity in humans (69).

Undenatured Type II collagen (UC-II), beyond providing a 
structural substrate, can act in gut-associated lymphatic 
tissues (GALT) as an immune decoy to redirect the immune 
inflammatory response away from exposed degenerating 
joint components. Although studies have not linked its use 
to prevention of CCLD specifically, UC-II can limit exercise-
induced inflammatory mediators and cartilage degenera-
tion in Labrador Retrievers (70).

Healing-enhancing peptides
BPC 157 is a 15-amino acid peptide fragment of the Body 
Protection Compound molecule first isolated from the gas-
tric lining of humans. BPC 157 has cytoprotective effects 
and has been used in multiple species to accelerate healing 
after physical and chemical injuries to body tissues. Pep-
tides are defined as innate or synthetic short amino acid 
chains that serve roles in the body as hormones, growth 
factors, and neurotransmitters (71).

The primary effect of BPC 157 is to accelerate healing of 
epithelial surfaces, leading to its potential for regenerative 
activities in the joint. In the circulatory system, it shows 
angiomodulatory effects via vascular endothelial growth 
factor expression and nitric oxide activity in vascular en-
dothelium to optimize tissue perfusion post-injury (71). 
Although dog studies utilizing BPC 157 are scarce, rat stud-
ies abound. One study showed full recovery of tendon in-
tegrity 14 days after complete surgical transection of the 
Achilles tendon, and another indicated that BPC 157 re-
duced arthritis lesions while also healing gastric ulcers 
secondary to NSAIDs (72, 73). A review summarizing BPC 
157 activity in rats with musculoskeletal injuries docu-
mented accelerated healing for injured muscle, tendons, 
ligaments, and bone (74). A safety study in mice, rats, rab-
bits, and dogs found no ill effects except a transient de-
crease in creatinine and no genetic or embryo-fetal toxicity 
(75). A pharmacokinetics study in rats and dogs found that 
BPC 157 had a 30-minute half-life and was metabolized to 
shorter peptides and amino acids preceding excretion via 
urine and bile (76). The first therapeutic report of BPC 157 
use in dogs and cats indicates benefits of this peptide for 
improving CCLR and other musculoskeletal conditions, as 
well as GI and neurobehavioral signs (77). Dosing ranges 
from 1 to 15 mcg/kg every 24 hours, with or without ad- 
dition of TB 500 dosed similarly (75-77). BPC 157 has 
the potential in humans to repair tears, build cartilage, 
and reduce the number of knee surgeries. Following intra- 
articular administration, 14 of 16 patients (87.5%) ex-
perienced relief of knee pain (15). See Appendix C for a 
discussion of liability considerations with regard to the 
classification of BPC 157 as a research chemical and limit-
ed availability  in oral supplement form.

Laser therapy
Photobiomodulation, also known as low-level laser ther-
apy, is the use of red and near-infrared light to stimulate 
healing, relieve pain, and reduce inflammation. Photobio-
modulation has been shown to act via pathways including 
cytochrome-C oxidase in mitochondria and calcium ion 
channels, with impacts including increased ATP, a spike in 
reactive oxygen species, and a boost in nitric oxide levels 
(78). As part of a multimodal analgesia protocol, PBM may 
be used to relieve signs and can yield improved outcomes 
with or without the use of PRP in management of dog os-
teoarthritis, though the impact in CCLD is not specifically 
documented (4, 79, 80).
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Regenerative therapy: platelet-rich plasma and 
stem cells
Studies indicate significant benefits of using intra-articular 
injections of PRP and stem cells for treating cruciate in-
juries in humans and dogs, yielding reduced pain and 
increased function (81-83). One study in dogs showed 
complete CCL healing in 70% of dogs within 90 days after 
intra-articular injection of stem cells with PRP for cases 
with less than 50% rupture (84). The PRP provides sig-
naling molecules such as platelet-derived growth factor 
(PDGF) and vascular endothelial growth factor for angio-
genesis. It provides transforming growth factor (TGF-beta) 
for long-term healing and regulation of inflammation, and 
can impact gene expression in CCLD (85). Treatment with 
PRP may be a single event or can be repeated as dictated by 
patient mobility and desired outcome. There are some re-
strictions to use of anti-inflammatory herbs, medications, 
and laser therapy within 2 weeks before or after PRP  in or- 
der to avoid arresting or interrupting completion of the in-
flammatory response. With stem cells, these restrictions 
extend to 4 weeks before and after. Pain control via herbs 
(corydalis) or medications (tramadol, gabapentin) may still 
be used. Treatment with PRP requires autologous donation 
of a blood sample which is centrifuged to obtain the PRP 
layer. Accordingly, health status of the patient determines 
the sample quality. This is an indication to prepare nutri-
tionally for PRP or use a heterologous stem cell donor for 
a debilitated patient. Commercial PRP kits are available 
for use in dogs, and references exist for alternate PRP col-
lection techniques that do not require specific equipment 
purchases (86). When an excess quantity of PRP is yielded, 
the practitioner may treat secondary sites such as the con-
tralateral stifle, other joints exhibiting arthritic changes, 
paraspinal sites, or additional local periarticular areas.

Ozone, cannabidiol, and acupuncture
Ozone therapy shows some similarities to both PBM and 
PRP in its mechanisms of modulating inflammation via cre-
ating a source of oxidative stress that ultimately reduces 
inflammatory markers (87). Intra-articular ozone is effec- 
tive in human subjects for reducing knee pain and improv-
ing mobility, and anecdotal reports indicate that intra- 
articular ozone is in use in dogs for the treatment of CCLD 
(88, 89). In rat models of osteoarthritis, intra-articular ozone 
improves tissue oxygenation, increases ATP production, 
and reduces pain and joint stiffness (90).

Cannabidiol, though not directly studied for impact in 
CCLD, shows promise in mouse models of osteoarthritis, 
with reduction in pro-inflammatory cytokines. The use of 
CBD can reduce pain in dogs and increase mobility in cases 

of degenerative joint disease, making it likely that the anti- 
inflammatory effect could be a beneficial component of 
CCLD recovery and prevention (91).

Acupuncture is another complementary therapy that 
can lend benefit in CCLD management via analgesic, pro-
circulatory, and immune modulatory mechanisms (92).

Conclusion
With the exception of the most unstable CCLR cases which 
may have complicating comorbidities such as meniscal 
injuries, surgical vs medical interventions for dog stifles 
may yield minimal differences in longterm outcomes, with 
some studies and case reports even indicating superior 
outcomes following an integrative non-surgical route. Even 
the most invasive of the non-surgical interventions, intra-
articular injection, has a very low complication risk and 
lower cost (93). The variety of restorative treatments avail-
able introduces the possibility of healing damaged tissues 
and reducing risk of bilateral disease, slowing progression 
of degenerative joint disease, and adding to the longevity 
and quality-of-life benefits of lifestyle interventions (94). 
With a more complete understanding of the chronology 
and basis for ligament degeneration in the dog stifle joint, 
restorative substances and techniques can be utilized from 
a therapeutic as well as preventive standpoint, addressing 
CCLD and other stif le pathologies multi-modally to opti-
mize outcomes.
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Appendix A: Indications and Ingredient Lists of 
Herbal Products

Tendon/Ligament Formula (Dr. Xie’s Jing Tang Herbal Inc)

• 	�TCVM principles: Nourishes Liver, Yin, and Blood, strengthens
tendons and ligaments

•	� Ingredients: Bai Shao Yao (Paeonia), Bu Gu Zhi (Psoralea), Chuan 
Niu Xi (Cyathula), Chuan Xiong (Ligusticum), Dang Gui (Angelica),
Gou Qi Zi (Lycium chinensis fructus), Gui Zhi (Cinnamomum), Sang 
Zhi (Moris), Shan Zhu Yu (Cornus), Shu Di Huang (Rehmannia), Wu 
Jia Pi (Acanthopanax), Yin Yang Huo (Epimedium)

Phytoprofen® (Thorne Research, Inc.)

• 	�Product indications: Support a healthy cytokine balance and
help minimize bruising and swelling

• 	�Ingredients: bromelain, curcumin phytosome (Curcuma longa
extract [root] / phospholipid complex from sunflower), ginger 
extract [root] (Zingiber officinale), Indian frankincense extract
(gum) (Boswellia serrata)

Dang Gui Shao Yao San (Dr. Xie’s Jing Tang Herbal Inc)

•	� TCVM principles: Nourish Liver Blood, soothe Liver Qi, 
strengthen Spleen, resolve Damp

•	� Ingredients: Bai Shao Yao (Paeonia), Cang Zhu (Atractylodes), Dan 
Zhu Ye (Lophatherum), Dang Gui (Angelica), Shan Zha (Crataegus), 
She Chuang Zi (Cnidium), Zhu Ling (Polyporus)

Great Corydalis Teapills (Yan Hu Suo Zhi Tong Wan), (Plum Flower®)

•	� TCVM principles: Invigorates Blood, breaks Blood stasis, moves 
Qi, relieves pain

•	� Ingredients: Yan Hu Suo, (Corydalis yanhusuo rhizome, vinegar-
fried), Bai Zhi (Angelica dahurica root)

Boswellia Complex (Standard Process, MediHerb®)

• 	�Product indications: Maintain and support healthy joints,
support healthy circulation, support the normal function of the 
kidneys, provide antioxidant activity

• 	�Ingredients: boswellia gum (Boswellia serrata), celery seed
(Apium graveolens), ginger rhizome (Zingiber officinale), turmer- 
ic rhizome (Curcuma longa)

Liver Happy (Dr. Xie’s Jing Tang Herbal, Inc)

• 	�TCVM principles: Soothe Liver Qi, Clear Heat, Resolve Stagna-
tion

•	� Ingredients: Bai Shao Yao (Paeonia), Bo He (Mentha), Chai Hu
(Bupleurum), Chen Pi (Citrus), Dang Gui (Angelica), Gan Cao 
(Glycyrrhiza), Mu Dan Pi (Moutan), Qing Pi (Citrus), Xiang Fu 
(Cyprus), Zhi Zi (Gardenia)

Immune Assist ™ Micron mushroom powder (Aloha Medicinals)

• 	�Product Indications: Provides 1,3- and 1,6-beta glucans and
polysaccharides to support normal immune function

•	� Ingredients: Agaricus blazei, Cordyceps sinensis hybrid, Lentinula 
edodes, Grifola frondosa, Ganoderma lucidum, and Coriolus 
versicolor

Appendix B: Sample Home Instructions Provided to 
Pet Owners for CCLR

Cranial Cruciate Ligament Tear

Your pet is exhibiting pain and toe-touching lameness in a hind limb. 
There is mild joint instability on exam (cranial drawer), and X-ray 
images show effusion (swelling) in the stifle (knee). A radiologist 
review is pending to look for any further abnormalities in the knees, 
hips, and spine. We suspect cruciate ligament injury, but there is no 
way at this point, without more advanced imaging, to differentiate 
a partial vs complete cruciate tear, though partial tears are more 
common in dogs due to a combination of ligament degeneration 
plus injury, and complete tears often result in more severe/obvious 
joint instability than your pet is currently exhibiting.

1. 	�Rest: Restrict activity for 2-8 weeks, with a gradual return to
activity once cleared by the doctor to do so. Your pet is allowed
to do 10-20 minute on-leash walks a few times per day, but no
running, jumping, or roughhousing that could traumatize the
ligament further while it is in a delicate state.
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2. 	�Pain management: We have prescribed BPC-157 peptide to use
for 1 month for pain control + accelerated healing (see separate
consent/release form), anti-inflammatory herbs to use for 1
month, and corydalis to use for the next few days and thereafter 
as needed to help manage discomfort.

3. 	�PRP (Platelet-Rich Plasma): We will perform this sedated
procedure for an autologous (self-donated) joint injection if
your pet is not showing significant progress with healing and 
comfort over the next 2-4 weeks, if you have a high-activity
pet with a strong desire to return to full function as quickly as
possible, or if we observe any persistent or recurrent limping
in the future. This procedure is often performed on both knees 
even if only one knee is affected, due to the frequent occurrence
of ligament degeneration on both sides.

4. 	�Surgical intervention: Although over 90% of the knee injury
cases treated at this clinic resolve without surgery, you have
the option to seek a second opinion with a surgeon at any
time, and our treatments can be used together. In more severe
cases that are not showing improvement within 1-3 months,
we may recommend surgery to stabilize the joint in addition
to the therapies we provide here. There are several surgical
techniques available, and we can assist with referral to a local
or specialty clinic.

5. 	�Diet and weight management: Continue your pet’s commercial
raw diet +/- real food additions such as meat, fish, eggs, and 
vegetables. We recommend reducing food intake slightly
for ideal weight and also because activity level will be lower
for the next few weeks. Encourage chewing activities with
appropriately sinewy items like freeze-dried tendons and
tracheas to provide entertainment while less active and to
supply connective tissue nutritional components for joint
healing.

6. 	�Physical therapy: Once the joint is more stable in 2-4 weeks,
we will recommend physical therapy exercises to help improve
strength, flexibility, and range of motion in the affected joint. We
can teach you how to do these at home or refer you to a canine
rehabilitation doctor. Acupuncture or soft tissue manipulation
can also be scheduled for reducing pain, improving circulation,
relaxing fascial lines, and improving joint alignment.

7. 	�Joint supplements:

-  �Continue your pet’s raw diet and freeze-dried treats which
contain Blood tonic foods for circulation and are low-
starch/low-processing to keep inflammation low.

-  �Add collagen powder (for people) 1 teaspoon per day or a
special Type-II collagen supplement as a beneficial healing
component for joints and connective tissues.

- �Increase fish oil to a higher joint-protective dose of 1745 mg
EPA + DHA per 22 lb per day

-  �We may also add Chinese herbs, such as a Blood tonic for-
mula that is beneficial for circulation and healing

-  �You may opt to add a CBD supplement for additional in-
flammation reduction and pain control

8. 	�Laser therapy: Your pet received a laser therapy session today,
and we recommend repeating this 2-3 times weekly for at
least the next 2 weeks to reduce pain/swelling and accelerate
healing.

9. 	�Regular followups: Schedule a doctor recheck appointment in
2 weeks to check your pet’s progress and adjust treatment as
needed.

Appendix C: Note From the Author Regarding 
Potential Liability Issues With the Use of BPC 157 
and TB 500

BPC 157 and TB 500 are currently classified as research chemicals. 
They can be purchased as such in injectable format from the sources 
listed in the case examples above and administered orally, or as 
an oral supplement for people (Integrative Peptides) which is a 
non-FDA regulated category. This author informs clients that it is 
an experimental therapy before prescribing and uses discretion 
when offering it. BPC 157 specifically has been classified as an 
experimental peptide, a banned substance in human competitive 
sports as of January 1, 2022, according to the WADA (World Anti-
Doping Agency) Prohibited List. BPC 157 joins other biologicals on 
WADA’s Prohibited List such as hormone replacement therapy (HRT) 
as well as IV therapies, ozone therapy, compounded medications, 
cortisone, stem cells, and homeopathic medicines. I require clients 
to sign the following acknowledgment when BPC 157 is prescribed:

BPC-157 (Body Protection Compound or Stable Gastric 
Pentadecapeptide):

• 	�Is a peptide (short protein) secreted by the stomach lining to
protect the stomach

• 	�Can be administered in higher doses than the body naturally
produces to accelerate healing in multiple tissues including the
digestive tract, bone, muscle, connective tissues, nerves, liver,
periodontal tissues, and cornea

• 	�Has been studied and trialed extensively in research rodents
and humans

• 	�Has early safety studies in dogs and limited published clinical
research on efficacy

•	� Has no documented side effects or negative interactions

“I understand that BPC-157 is derived from a natural compound and 
is not an FDA-approved medical treatment. I accept that this product 
is considered an experimental therapy at this time.”
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