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Summary

A 15-month-old, spayed female,Bernese mountain

dog was presented to the Institute of Small Animal

Surgery at the University of Zurich because of

chronic left forelimb lameness. The referring 

veterinarian diagnosed pain in the left shoulder 

region and had treated the dog with systemic non-

steroidal anti-inflammatory drugs and restricted 

exercise for a two-week period.The follow-up ex-

amination revealed only minimal improvement and

therefore, the dog was referred for further diagnos-

tic evaluation. Chronic bicipital tenosynovitis and

tendinitis of the infraspinatus muscle was diagnosed

based on survey radiographs, arthrography, ultra-

sound, computed tomography (CT), and synovial

fluid cytology.The dog underwent three sessions of

extracorporeal shockwave therapy and substantial

clinical improvement was observed. On follow-up

examinations, only mild left forelimb lameness was

evident following exercise, and changes in the 

intertubercular groove and at the supraglenoid

tuberosity appeared less active on radiographs and

CT.However, six months following treatment,mild

degenerative joint disease was apparent.
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synovitis and tendonitis of the infraspinatus muscle,
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Extrakorporale Stosswellentherapie bei
einem Hund mit chronischer Sehnenscheiden-
entzündung

Eine 15 Monate alte weiblich-kastrierte Berner-

sennenhündin wurde wegen chronisch progressiver

Lahmheit im Tierspital Zürich vorgestellt. Der 

Privattierarzt diagnostizierte Schmerz in der linken

Schulterregion und hatte den Hund mit nicht 

steroidalen Entzündungshemmern und Bewe-

gungseinschränkung während 2 Wochen vorbehan-

delt.Diese Behandlung zeigte nur minimale Besse-

rung, darum wurde der Hund für weitere Ab-

klärungen überwiesen. Eine chronische Sehnen-

scheidenentzündung des M. biceps brachii und des

M. infraspinatus wurde mittels Röntgennativ-

aufnahme, Arthrographie, Ultraschall, Computer-

tomographie (CT) und Zytologie der Synovialflüs-

sigkeit diagnostiziert. Der Hund wurde mit drei

extrakorporalen Stosswellensessionen behandelt

und zeigte daraufhin klinisch eine deutliche Besse-

rung. Bei der Nachuntersuchung zeigte der Hund

nur noch eine geringe Lahmheit in der vorderen

linken Gliedmasse und die Veränderungen im

Schultergelenk waren auf dem Kontrollröntgen

und dem Kontroll-CT weniger aktiv.Sechs Monate

nach Behandlung waren trotzdem geringe degene-

rative Gelenksveränderungen sichtbar.

Schlüsselwörter: Bernersennenhund, Sehnenscheiden-

entzündung, M. biceps brachii und M. infraspinatus,

Stosswellen, Computertomographie

Extracorporeal shockwave therapy in a dog with chronic bicipital teno-

synovitis

C.Venzin1, S.Ohlerth2, D. Koch3, D. Spreng1

1Division of Small Animal Surgery and 2Division of Diagnostic Imaging and Radio-Oncology, University of Berne,
3Division of Small Animal Surgery, University of Zurich

Case presentation

A 15-month-old,spayed female Bernese mountain dog

was presented to the Clinic of Small Animal Surgery

at the University of Zurich with a history of progres-

sive lameness over several weeks.The referring veteri-

narian noted severe, grade 3 out of 4, lameness in the

left forelimb, localized to the region of the shoulder

joint. Radiographs of the shoulder joints taken by the

referring veterinarian demonstrated bilateral miner-

alised periarticular structures, which were more pro-

nounced on the left side. The dog was treated with

carprofen (Rimadyl®,Pfizer) 4 mg/kg/d for two weeks

and the owner was advised to restrict the dog to leash

walks. No substantial improvement in the degree of

lameness was observed in this short time of treatment

for a chronic lameness and the client was then referred.

At presentation, the general physical examination was

unremarkable.The orthopaedic examination revealed
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a left forelimb lameness in the region of the left shoul-

der joint that was considered grade 3 of 4 in severity.

Gait analysis revealed a decreased forward stride.Flex-

ion of the shoulder joint with concurrent extension of

the elbow elicited signs of severe pain on the left side

and minimal pain on the right side.Pressure applied on

the biceps tendon in the region of the intertubercular

groove also elicited severe pain.The left supraspinatus

and infraspinatus muscles appeared mildly atrophied.

Based on these findings, left bicipital tenosynovitis was

suspected. The dog was sedated with acepromazine

(Prequillan, Fatro) 0.02 mg/kg and butorphanol

(Morphasol, Gräub) 0.2 mg/kg intramuscular injec-

tion and survey radiographs including mediolateral,

caudocranial and craniodistal-cranioproximal flexed

views of both shoulder joints were taken.Radiographs

of the left shoulder (Fig.1A) revealed severe irregular-

ity of the supraglenoid tuberosity and the intertuber-

cular groove, and enthesophyte formation along the

bicipital groove and at the insertion site of the 

infraspinatus muscle. Signs of degenerative joint dis-

ease were not detected. Radiographs of the right

shoulder showed similar but less severe changes.The

radiographic findings were indicative of severe chronic

left bicipital tenosynovitis, insertion tendinitis of the

left infraspinatus muscle and mild right bicipital

tenosynovitis. A chronic partial tear of the bicipital

tendons close to their origin or avulsion could not be

excluded.

Subsequently, ultrasonographic evaluation of the left

biceps muscle was performed, confirming the radio-

graphic diagnosis. Findings included multiple hypere-

chogenic irregular structures with acoustic shadowing

in the bicipital groove and mild filling of the tendon

sheath.The bicipital tendon appeared mildly inhomo-

geneous at its origin and the supraglenoid tubercle ap-

peared irregular.

Finally, positive-contrast arthrography of both shoul-

der joints was performed as previously described

(Suter and Carb, 1969) to exclude the presence of

corpora libera.The contrast medium used was Iotrolan

(Isovist® 240, Schering AG) at a concentration of

100 mg/ml and an injected volume of 4 ml.Arthro-

grams included mediolateral views of the shoulder

joints in neutral, flexed and extended positions and a

caudocranial view.The left bicipital tendon sheath ap-

peared very irregular and good filling was not obtained

(Fig. 1B). The arthrogram of the right shoulder

appeared normal. Synovial fluid was aspirated from

both shoulders  for cytological examination, which

revealed changes consistent with degenerative joint

disease with a mild inflammatory component in

the left shoulder (nucleated cell count 1200/�l;

specific gravity 1.022; total protein 26 g/L;differential

cell count: 84% monocytes, 10% lymphocytes, 4%

nondegenerate neutrophils and 2% eosinophils). For

the right shoulder joint cytological examination the

results were within the normal limits. Brinker et al.

described that one third of cases treated medically

had to be treated a second time with medications or

required a surgical treatment.

Figure 1: Mediolateral radiographs of the left shoulder joint prior to ESWT: the survey radiograph (Figure 1A) shows severe irregularity of the

supraglenoid tuberosity (asterix) and the intertubercular groove as well as enthesophyte formation along the bicipital groove (arrows).The

arthrogram (Figure 1B) demonstrates a very irregular tendon sheath with poor filling (arrows).
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The client declined surgical intervention but was will-

ing to undertake a trial with extracorporeal shockwave

therapy (ESWT).

The dog was sedated with acepromazine (Prequillan,

Fatro) 0.02 mg/kg and butorphanol (Morphasol,

Gräub) 0.2 mg/kg intramuscular, and anaesthesia was

induced with intravenous propofol (Disoprivan®,

Fresenius). Following endotracheal intubation,

inhalation anaesthesia was maintained with isoflurane

(Forene®, Abbott) delivered in 100% oxygen.Prior to

therapy,computed tomography (CT) of both shoulder

joints was performed, demonstrating multiple round

structures of mineral density distal to both supra-

glenoid tubercles, in both bicipital grooves and later-

ally to the greater tubercle at the insertion site of the

left infraspinatus muscle. Findings were more promi-

nent in the left shoulder joint (Fig. 2).The left tendon

was mildly displaced in a craniolateral direction due to

the space-occupying mineral dense structures. The

structure and the origin of the bicipital tendon were

difficult to assess. However, gross abnormalities were

not noted.The dog was then positioned in lateral re-

cumbency for ESWT.One thousand shockwaves with

an energy density of 0.2 mJ/mm2 (Equitron®, High

Medical Technologies) were applied to the regions in

which mineralization was detected. The dog had an

uneventful anaesthetic recovery and was discharged

from hospital the next day. Follow-up inquiries were

conducted with the client by telephone who reported

a marked improvement in the dog’s general attitude

and reduction of lameness beginning four weeks after

therapy.

ESWT was repeated eight weeks after the first session.

At this time, the dog had mild left forelimb lameness,

localized to the shoulder joint that was considered

grade 1 out of 4 in severity. Follow-up radiographs of

both shoulder joints were obtained prior to treatment.

The supraglenoid tuberosity was regular and smooth

and the mineralised structures at the supraglenoid

tuberosity and in the intertubercular groove appeared

more rounded, smooth, and less active. However, the

mineralization structures were unchanged in size and

number (Fig.3).A third ESWT session was performed

after a subsequent eight weeks. Survey radiographs of

both shoulder joints taken at this time revealed no fur-

ther changes in the structure or density of the miner-

alised structures compared to the previous radio-

graphs. An orthopaedic examination performed six

months after the last ESWT revealed minimal lame-

ness in the left forelimb that was only detectable fol-

lowing exercise.Minimal signs of pain were elicited on

flexion of the shoulder joint and concurrent extension

of the elbow, what pointed to a bicipital tendonitis.

The dog was again anaesthetised and radiographs and

CT of both shoulder joints were performed, demon-

strating mild progression of entheseophyte formation

and mild osteophyte formation on the caudal articu-

lar margins of the left joint. Findings in the right joint

were unchanged.

Figure 2:Transverse CT scan of the left bicipital groove prior to

ESWT: enthesophyte formation along the bicipital groove (black

arrowheads) and within the infraspinatus muscle (white arrow) is

seen.The bicipital tendon and tendon sheath are not well delineated

(white arrowheads).

Figure 3: Mediolateral radiograph of the left shoulder joint 8 weeks

after the first ESWT session, prior to the second session: the supra-

glenoid tuberosity (asterix) is smooth and regular, the mineralised

structures along the intertubercular groove are unchanged in number

and size, but appear more rounded and less active.
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Discussion

The causes of primary bicipital tenosynovitis and of

calcifying tendinopathies have not been fully eluci-

dated.Various authors have suggested a relationship

between these disorders and overuse, chronic repeti-

tive trauma or high biomechanical stress followed by

an inflammatory response (Neviaser, 1980; Post and

Benca, 1989; Flo and Middleton, 1990; Brinker et. al.,

1997).

It has been theorized that tendon trauma, such as

chronic partial rupture,may initiate alterations in local

blood supply leading to focal hypoxia. Hypoxia may

then trigger remodelling of tendon collagen into

fibrocartilage with subsequent chondrocyte-mediated

osteogenesis (Muir et al.,1992). Stress and overuse of

the tendon may cause degenerative changes that

undergo dystrophic mineralization,causing inflamma-

tion in peritendinous tissues (Cofield, 1985 ).

Diagnostic evaluations of tendinopathies include

survey radiography, contrast arthrography, ultrasonog-

raphy, CT, magnetic resonance imaging (MRI) and

diagnostic arthroscopy. Survey radiographs are only

useful to demonstrate the extent of bony changes.

Contrast arthrography, however, is useful in identi-

fying selected abnormalities associated with bicipital

tenosynovitis in the dog (Rivers et al., 1992; Barthez

and Morgan, 1993). Filling defects along the tendon

correspond to proliferative synovium, adhesions

between the tendon and the tendon sheath or the 

formation of joint mice (LaHue et al., 1988; Brinker

et. al., 1992; Rivers et al., 1992). Ultrasonographic

examinations have proven very useful in the evaluation

of tendon disorders and surrounding soft tissues

(Kramer et. al., 2001). In the present report, ultra-

sonography provided the most information regarding

the bicipital tendon and tendon sheath. Computed

tomography has also been shown to be a valuable

diagnostic tool in equine musculoskeletal diseases,

including tendinopathies (Whitton et. al., 1998;

Tucker and Sande, 2001). In general, CT is thought

to be more sensitive in evaluating soft tissue mineral-

ization or bony lysis because of its high contrast reso-

lution,and osteolysis and osteogenesis can be detected

before changes are perceived on conventional radio-

graphs (Tucker and Sande, 2001). In the present case,

however, the authors’ impression was that CT was

most helpful in determining the localization of the

mineralized structures and survey radiographs proved

the most sensitive method to monitor changes in the

size, shape and density of mineralized structures.This

was thought to be due to the small size of the struc-

tures of interest causing volume averaging artifacts in

the CT studies.Further,the structure and the origin of

the bicipital tendons was difficult to assess with CT in

the present case, most likely due to volume averaging

artifacts and limited spatial resolution. In human

medicine, MRI has become the method of choice to

evaluate soft tissue structures of the shoulder joint.

The primary objective of the treatment in the patient

in this report was to reduce the degree of inflamma-

tion of the biceps tendon and its synovial sheath.The

most effective treatment for tenosynovitis is not yet

clear (Vasseur et. al.,1983; Resnick, 1988; Post and

Benca, 1989;). Nonsurgical management includes

exercise restriction, physiotherapy, systemic nons-

teroidal anti-inflammatory drugs and the intrasynovial

administration of corticosteroids (Farrow, 1978;

Piermattei, 1980; Davis and Jones, 1982; Lincoln and

Potter, 1984). Although local steroid treatment in

humans can provide dramatic clinical relief (Cox and

Paterson,1991), its use in small animals is controversial

(Uthhoff et. al., 1976; Murphy et. al., 2000). It may

predispose to tendon weakening and hence tendon

rupture (Balasubramaniam and Prathap, 1972). Injec-

tions of steroids into the tendon itself are contraindi-

cated as it has been shown that this can cause further

necrosis and degeneration of the tendon (Balasubra-

maniam and Prathap,1972;Nizdeck and White, 1981;

Chunekamrai et. al., 1989; Clark, 1991; Kriegleder,

1995; Stobie et. al., 1995).

Extracorporeal shock wave therapy has been exten-

sively used in human medicine for lithotripsy and

more recently for the treatment of degenerative

arthropathies (Haupt, 1997). In addition, ESWT has

been used in horses affected with osteoarthritis of the

tarsometatarsal joint (McCarroll and McClure, 2002)

and dogs with tendinopathy (Danova and Muir, 2003).

To date,three different hypotheses have been proposed

to explain the mechanism of action of ESWT. The

gate control theory (Fields and Basbaum, 1999) pro-

poses that ESWT causes hyperstimulation of nerve

axons, which leads to an increased pain threshold and

subsequent analgesic effect. It is presumed that if this is

the case, pain is not transmitted because local cellular

destruction impedes the production of generation po-

tentials.A massive stimulation of nociceptors leads to

a massive increase in nerve impulses causing an over-

flow and blockage of nerve conduction in the central

nervous system. The second theory suggests that

ESWT leads to a stimulation of vascularization with

changes in membrane permeability leading to in-

creased metabolic processes. In this instance, the

generation of free radicals leads to changes in the

chemical environment, inducing the production of

pain inhibitors. The third theory proposes that

ESWT can destroy mineralized particles, such as

calcifications in tendons, by changes in pressure that

are produced by the energy of the shock wave within

microseconds.Shock waves cause microscopic lesions,
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known as cavitation bubbles, within the targeted

tissues.These bubbles then collapse causing a fluid jet

that leads to additional damage to the surface of the

target. Local metabolic rate and circulation are

thought to be enhanced by this mechanism (Hepp et

al., 1991).

The patient described in this case report was treated

with ESWT following unsuccessful medical therapy.

Diagnostic imaging revealed that the mineralized

structures in the region of the intertubercular groove

and the supraglenoid tuberosity itself  appeared less

active after the first session of ESWT. However, the

two additional treatment sessions did not demonstrate

any improvement in the radiographic appearance of

the joint. This finding is consistent with previous

reports,which suggest that only one session of ESWT

can be beneficial (Rope,1997).Rompe and co-work-

ers (1997) demonstrated that only 50% of the patients

with tendinosis calcarea of the shoulder joint enjoyed

a disintegration of the calcifications 12 weeks after

ESWT (Rope, 1997).

The dog in the present report was observed to have a

substantial clinical improvement,having only minimal

lameness during heavy exercise 8 weeks after the first

treatment. During normal activity, the dog remained

free of lameness. Minimal pain could be elicited with

maximum flexion of the shoulder joint and concur-

rent extension of the elbow. Pain could no longer be

produced by palpation of the biceps tendon. The

considerable improvement in the degree of lameness

observed in the dog in this report may have been, in

part,due to long-term exercise restriction.The authors

therefore assume that ESWT was largely responsible

for the clinical outcome in this case.

Disadvantages to this treatment modality include the

necessity for general anaesthesia, dictated by the

painful nature of the treatment and the need for ab-

sence of movement during ESWT applications.The

authors assume that ESWT could prove to be a valid

and useful alternative for the treatment of chronic

arthropathies. Controlled experimental and clinical

studies in dogs are necessary to establish the extent

to which ESWT can be recommended in a clinical

setting.
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