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ABSTRACT:

Objective/Introduction: The aim of this study is to introduce a human diagnosis that might be tangible in our veterinary practices. 

Piriformis syndrome is a very common diagnosis in human sports medicine, especially in chiropractic practices. Is Piriformis syndrome an overlooked diagnosis in animals? Since animals do have the same anatomical relationship in the pelvis, with M. piriformis lying on top of N. ischiaticus around the bony pelvis, it could very well be the case.

Clinical Features: A 3 -year-old female chocolate Labrador named Iris, had been lame 2 out of 5 in the left hind leg. The lameness has been unchangeable for a period of eighteen months, no matter how much activity or rest she received. 

The overall symptom was lameness. Upon maximal flexion of the hock, a painful reaction was elicited. The dog had been previously examined by other veterinarians. The blood profiles, examination of the synovial fluid,  x-rays, ultrasound and CT-scan of the left hock were all considered within the normal range. The dog had been treated with NSAIDs, steroids, antibiotics and prior to presentation at our clinic; the dog had been treated with gold bead implants around the left hock. No treatment had resolved the chronic lameness. 

Intervention and outcome: Since no treatment of the hock had resolved the lameness, the owner presented the dog to our clinic, to see if the dog might have back problems which secondarily might create the lameness in left hind leg. 

A thorough biomechanical examination was performed including palpation of the muscles of the entire body and range of motion of the joints both in the extremities and spine. The preliminary diagnosis following this examination was sciatica. Both the sacroiliac joints and the last 3 lumbar vertebrae had decreased range of motion, but the overall cause of the sciatica was a constriction in M. piriformis causing an entrapment of the sciatic nerve. 

The dog received chiropractic treatments to increase the range of motion of the sacroiliac and lumbar joints. However, the resolution of the lameness occurred after stretching exercises specific for M. piriformis.   

Conclusion: The resolution of the dog´s lameness after specific treatment of the M. piriformis contracture and sciatic nerve entrapment, would suggest that piriformis syndrome exists in dogs as well as humans. 
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INTRODUCTION: 
Piriformis syndrome or entrapment of the M. piriformis, is a well known diagnosis in the human literature and practice. After searching the veterinary literature, no studies or case reports of canine piriformis syndrome were found. The search included sciatica, a condition based on the clinical symptoms. The only literature found concerned the neuroanatomy of the lumbosacral and sciatic area in relation to different types of surgery, medical treatments and/or pathology.

Is piriformis syndrome an overlooked diagnosis in our veterinary practices? 

ANATOMY:

Let’s look at the comparative anatomy of the M. piriformis and N. ischiatica in the pelvis:

In humans(Fig 1):
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Figure 1: Caudomedial view showing the relations between N. ischiaticus og M. piriformis (Courtesy of  MMG)
M. piriformis arises from the pedicles of the second, third and fourth sacral vertebrae (Jahng and Lee,1991). M. piriformis passes the greater foramina, courses laterally and inserts on the superior border of the greater trochanter (Jahng and Lee,1991).

In animals (Fig 2):

M. piriformis arises on the lateral surface of the third sacral and first caudal vertebrae.

It inserts on the same site as the tendon from the M. gluteus medius at the greater trochanter of the femur. M.piriformis is completely covered by M. gluteus superficialis. (Rivera and Rivera, 2006)

While in a flexed position, the M. piriformis internally rotates and abducts the hip; however in a neutral position, the piriformis acts as an external rotator of the hip. (Keskula and Tamburello,1992). It is innervated by the first and second sacral nerves (Papadopoulos and Khan, 2004).

N. ischiaticus is formed by roots from the lumbosacral plexus(L4,L5,S1,S2 and S3). After a short course on M. piriformis, it exits the pelvis below the muscle (Papadopoulos and Khan 2004).
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Figure 2: M.piriformis(shown in red) and other deep muscles of left pelvic limb, lateral view(From: Elsevier Saunders, 6th Edition, 2004) 
PATHOLOGY:

The piriformis syndrome has been described as an abnormal condition of M. piriformis, characterized by signs and symptoms due to sciatic nerve entrapment at the greater sciatic notch (Solheim 1981).

The etiology of this syndrome is thought to be an injury of M. piriformis resulting in spasm, edema, and contracture of the muscle with subsequent compression and entrapment of the sciatic nerve (Julsrud, 1989). Yeoman (1928) stated that any lesion of the sacroiliac joint may cause inflammatory reaction of M. piriformis, and its fascia(Fig 3).

The diagnosis of piriformis syndrome is entirely clinical based on the physical signs in the patient. No adjunctive tests are helpful in making this diagnosis. 
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Figure 3: Inflamed sciatic nerve and its relation to M. piriformis(Courtesy of MMG)
THE CARDINAL CLINICAL FEATURES ARE: 

a) A history of trauma to the sacroiliac and gluteal region.

b) Pain in the region of sacroiliac joint, greater sciatic notch and piriformis muscle, extending down the leg and causing persistent radiating pain in the buttock down to the hock.

c) There may be atrophy in the gluteal region.

d) Pain on internal rotation of the hip joint (Jahng and Lee,1991).

CASE REPORT: 

Iris was a 3-year-old chocolate Labrador. She had been lame for almost a year and a half. The degree of lameness did not change with any treatment she was given. 

Previous to presentation, she has had a blood profile checked, this was considered within normal limits. Her only obvious physical symptom was pain in the left hock, but x-rays, ultrasound, CT-scan and examination of the synovial fluid did not reveal any abnormalities. After she had been treated with NSAIDs (firocoxib and carprofen), steroids(prednisolone) and antibiotics(a combination of amoxicillinum,trihydricum and kaliumclavulanat) she had gold beads surgically implanted around the hock in the hope that this acupuncture technique would relieve her pain. 

Since no other treatment protocol had changed the clinical picture of their dog, the owners were concerned that a back problem might be creating or contributing to the lameness.

Upon presentation to our clinic, initially a gait analysis was performed. The owners were asked to walk Iris away from the evaluator in a straight line. When she was walking on the left side of the owner, her rear quarters swung excessively from side to side though the swing was more prominent towards her left side. This difference in the swing became more obvious when she walked on the right side of the owner. Then she was trotted on both sides of the owner with the same tendency to swing more to the left. As she walked and trotted, she was 2 out of 5 lame on the left hind, most obvious in the expanding phase than in the weight-bearing phase of the stride. She moved her head, neck and the tail normally. Then she was moved in circles. During this she found it more difficult going to the right (clockwise) when the left hind was on the outside and taking bigger steps in order to complete the circle, than when the left hind was inside in the circle going left. 
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Figure 4.  Iris as she was presented at the first examination
The neurologic examination revealed normal responses in the pupillary light, menace, proprioreceptive, withdrawal and patellar reflexes.

The examination of the muscles will tell us right away if something is not working well. If this is the case, the muscles will have to compensate thus making them painful upon palpation.  Iris was sore in the M. trapezius and M. gluteus on the left side, and then severely painful in between the M. semimembranosus and M. semitendinosus also left side.

Evaluation of muscular symmetry showed marked atrophy of  M.biceps femoris, 
M. semimembranosus, M.semitendinosus and M. gluteus on the left hind.

The strength of the musculature was checked by putting pressure first on one side of the hips, and then on the other, to see if the dog was moving or standing against the pressure. No weakness was found. She responded equally on both sides.

A chiropractic examination of the spine was performed, to see if there was a normal range of motion of the joints. It was found that on dorsoventrally and in a twenty degree angle, there was a decreased range of motion dorsally in the sacroiliac joint on the left side, indicating that it was fixed ventrally. At the same time the last four lumbar vertebral joints showed decreased range of motion. The clinical question then became whether her hock lameness was due to the chiropractic issues in her back or whether the abnormalities of spinal mobility were secondary to a primary condition of the hock. 

At the first consultation she had a chiropractic treatment to improve the mobility in the lumbosacral  and sacropelvic areas. Both sacroiliac joints were adjusted, the right was adjusted ventrally and the left dorsally. The apex of the sacrum was deviated to the right and was adjusted into its correct position. The last three lumbar vertebrae were adjusted due to lateralities to the right which were considered to be a compensation for the severe biomechanical abnormalities in the sacropelvic region.  Besides the areas mentioned, she was also adjusted in the right upper thoracic region and in the left side of the neck. The chiropractic technique used was an adaptation of the Willoughby-Rivera techniques taught at the International Veterinary Chiropractic Academy and The Healing Oasis Wellness Center. 
After the first adjustment, she became happier, and freer in the movements, but was still lame in the left hind leg.  At the second treatment, 2 weeks later, she was also treated with acupuncture, but placing the needles was painful and the lameness worsened over the following days. 

The hypersensitive lumbosacral area, together with the buttock- and hock-pain, not to mention, the chiropractic findings, all pointed in the direction of a diagnosis of sciatica.

In humans, sciatica can be caused by several disorders; piriformis syndrome is one of them. When the M. piriformis for some reason (inflammation, irritation, etc) becomes contracted, the sciatic nerve may become entrapped between the muscle and the pelvis.

In 1934 Freiberg and Vinke considered the inflammation of the sacroiliac joint as the basic pathology that caused sciatica, assuming that the lesions of the sacroiliac joint may cause inflammatory reaction of the piriformis muscle and its fascia and the overlying lumbosaccral plexus(Papadopoulos and Khan,2004).

In Iris it was probably the decreased range of motion of the left sacroiliac joint, which caused the irritation in M. piriformis making it react with constriction.

In humans there are basically 3 kinds of treatments for piriformis syndrome:

a) Surgical sectioning of the M. piriformis (Solheim, 1981). 
b) Injection of steroids into the muscle belly of M. piriformis (Benzon, 2003).

c) Utilization of specific physical therapy exercises to stretch the M. piriformis. (Spinehealth.com).

All the above treatments might be combined with NSAIDs, analgesics or muscle relaxants.

TREATMENT SPECIFIC TO PIRIFORMIS SYNDROME: 
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Figure 5: Human strech exercise of M.piriformis(Courtesy of spinehealth.com)
A stretch exercise for M. piriformis was adapted from the human literature (Fig. 5) to be used on Iris (Figs. 6 and 7). The exercise was demonstrated to the owner with instructions that it should be performed three times a day until the next chiropractic visit. 

Iris was laid down on her right side. The owner was to hold the left hind leg, on the metatarsals above the hock and very gently stretch the leg cranial and medial, until Iris resisted. They were to hold that position for a few seconds and then stretch it a bit further if possible. Since this area was significantly inflamed and painful, it was important for the owners to proceed gently and carefully so as to not further irritate the M. piriformis and worsen the sciatica.

During passive stretch, both the intrafusal and extrafusal fibers are stretched by the applied load and the spindles increase their afferent input into the CNS in direct relation to the 

amount of force needed to stretch the muscle (Cramer and Darby). When a stretch is 
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Figure 6: The M. piriformis stretch exercise applied on Iris’ left hind while stabilizing the columna. Note the relaxed attitude of the dog.

performed on a muscle, the muscle spindle cells (MSC) and the proprioceptors (mechanoreceptors) will become depolarized proportional to both the rate and amplitude of the stretch. The result is an opening of the cation channels ( Na+ and Ca2+) more often and for longer intervals. Each channel opening increase the probability of opening and open time produces longer and larger depolarizations, which make the muscle relax (Kandel et al.).  

Another exercise was also prescribed. This was to scratch the sacrum region five seconds three times per day to stimulate the afferent input to the motor cortex. When joints are not moving correctly, all the afferent inputs from the muscle spindle cells and the proprioceptors (mechanoreceptors) around the joints are not reaching the cortex via the dorsal column-medial lemniscus pathway. The result is therefore a reduction in descending information back to the original 
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Figure 7: The M. piriformis stretch exercise in a lateral view. Note examiners right hand showing the upper contour of the hind.

area with decreased movement as a consequense.

Stimulation of the afferent input by scratching the lumbosacral region, will results in an enlightening(stimulation) of the motor cortex 

and by the descending tracts can increase the frequency of firing of the motor neurons (successive twitches can summate more effectively). The summation results in the muscle contracting and moving the joint to a new position, creating more movement (Cramer and Darby). Beside the increased range of motion it will improve the muscle awareness and also reduce the pain. 

The owner contacted the clinic after five days, happy to report that Iris already had made significant improvements. After fourteen days, the lameness had disappeared for the first time in eighteen months.

Iris is now treated with chiropractic every other month, to keep the joints moving.  As long as they do, the M. piriformis will not get irritated, inflamed and therefore more unlikely constricted again.  At the latest two examinations she had gotten rid of the pain in the left buttock, indicating that the M. piriformis is no longer constricted. The owner does the stretch exercises on Iris once a day to make sure that the M. piriformis won’t constrict again.  To date, she is free of symptoms!!!  

DISCUSSION:

The 3-year-old labrador bitch, Iris, had been constantly lame for eighteen months.  She had been through thorough orthopedic examinations where pain was found to be localized to the hock. The symptoms were lameness 2 out of 5 left hind, atrophy of M. biceps femoris, M. semimembranosus, M. semitendinosus and M. gluteus, pain when flexing the hock and slightly depressed. 

All previous examinations were unremarkable and previous treatments of the hock were unsuccessful.

As veterinarians, we are unable to speak with our patients. We are totally dependent on a good physical examination combined with selected diagnostic techniques (blood profiles, x-rays, ultrasound, CT/MR-scan, etc.) and the history and observations of the owner of the animal. 

When we do our veterinary examinations of the animals, our differential diagnosis and diagnostic tools must go beyond just localizing pain to the most obvious region. Local pain is an important symptom, but could very well be caused by a condition elsewhere in the body. In 

our examination we should always include the functional anatomy and consider how the biomechanics work. By doing so, we are much more likely to arrive at a relevant diagnosis.

Iris very clearly showed pain when flexing the hock. However, flexion also creates a large mechanical pull in the lumbosacral area, where the sciatic nerve is located. Palpating the hind musculature careful and completely, Iris showed marked hypersensitivity in the 

M. gluteus and unilateral soreness in the left buttock extending to the hock. 

Symptoms in harmony with ischiatic pain.

In our case, the cause of the sciatic pain apparently is piriformis syndrome. This is a pure clinical/physical diagnosis. Based on the clinical findings, the comparative anatomy and the therapeutic results, we must assume it to be a reliable diagnosis. However, an adequate list of differential diagnoses must be made. This was the list in Iris` case which was ruled in/ruled out due to her clinical signs.

Differential diagnoses:

- sciatica 

- Lumbar disc

- lumbar facet syndrome

- Lumbar spinal stenosis

- sacro-iliac- joint syndrome

- myofascial triggerpoints in the lumbosacral area

- coccygodynia

- coxofemoral pain

- pain in the m.gluteus

- tumor

- fibrosarcoma

- abcess in lumbosacral area or in the anal glands

- myositis ossificans

- endometriosis

- Sciatic hernias

- aneurysms

Although this is a single case, it stands to reason that there may be other animal patients with the same symptoms, and receiving the wrong treatment because of a mis-diagnosis. Piriformis syndrome should be considered in any rear limb lameness that has normal findings on radiographs and other scans, and is non-responsive to traditional medical treatment and acupuncture. 
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