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Clinical Information  
 
This 65 year old female patient, presented to the 
chiropractor in 2004 with bilateral anterior leg pain 
and on the left, involving the S1 distribution.  She 
had suffered for 10 years, but it has worsened in the 
past 2 years.  The clinical history and exam 
demonstrated neurogenic claudication with a 
reduced reflex at L4 and S1 on the left.  
Radiographs were performed on her lumbopelvic 
region.   
 
A biomechanical approach was used resulting in the 
progressive reduction in symptoms, with an 
increase in the distance walked.  In 2008, computed 
tomography (CT) was performed as recommended 
by the orthopaedic surgeon to whom she had been 
referred.  Following the clinical examination the 
surgeon recommended surgery, if the pain became 
unbearable (See Figure 1). 

 
 
 

Figure 1. In image 1, axial slices from the patients 
CT scan (soft tissue window 1a and bone window 

1b) of the lumbar spine are presented, performed at 
L2-3 where it can be noted that due to degenerative 

disc changes, the central canal area is reduced, 
worsened by bilateral degenerative joint changes.  

Also of note is calcified atherosclerosis.   

In 2008, the patient presented to the chiropractor 
with pain in her left forefoot which was worsened 
with walking and reduced with rest. The pain did 
not wake her at night but had in fact appeared to 
have replaced the low back and leg pain that had 
initially bothered her.  The chiropractor therefore 
ordered imaging, radiographs of the foot (See 
Figure 2). 
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Figure 2.  In image 2, a dorsoplantar (left) and 
medial oblique (right) views of the left foot are 

presented.  A general reduction in bone density is 
appreciated with thinned cortical margins and 

accentuation of the trabecular bone.  A mild hallux 
valgus is appreciated.  However the head of the 

third metatarsal is noted to be without abnormality. 

Due to the unimpressive nature of the radiographs, 
the chiropractor treated the patient with soft tissue 
work to the foot, resulting in a reduction in pain but 
with a return of her symptoms shortly thereafter.  
The chiropractor therefore ordered further imaging, 
MR imaging of the left foot (See Figure 3). 

 

Figure 3. In image 3, MR imaging of the foot (3a 
representing T1-weighted, and 3b representing T2-

weighted images) performed several days after the 
radiograph demonstrate striking changes to the third 
metatarsal head, with a focal increase in signal in 3b 

and with a reduction in signal in 3a along with 
collapse of the articular surface of the third 
metatarsal head.  The MR imaging confirms 
osteonecrosis, but in combination with the 
generalised demineralisation noted on the 

radiographs, is most likely to be due to spontaneous 
osteonecrosis. 

Spontaneous Osteonecrosis 

Spontaneous osteonecrosis is a disorder that is not 
completely understood representing the spontaneous 
necrosis of bone marrow (1).  The most well known 
region to be affected is the knee, resulting in 
spontaneous osteonecrosis of the knee (SONK), 
where it predominantly affects the medial femoral 
condyle.  It affects mainly patients above the age of 
55 years old, and predominantly affects the female 
population.  As such it is characteristically 
associated with generalised demineralisation and 
degenerative joint disease at the femorotibial joint. 

Osteonecrosis is considered, in the majority of cases 
to be of unknown origin though in some cases, the 
risk factor can be identified, such as cortisone, 
hemoglobinopathies such as sickle cell anemia and 
alcohol consumption amongst others.   

Clinically the patient presents with swelling and 
pain in the region affected with a sensation of the 
joint in question being restricted in movement.  The 
symptoms may appear progressively such as in this 
case.  The pain eventually remains even when the 
patient is at rest, though not in the case presented.  
There is a predominance of unilateral involvement.  
The range of movement in general may be reduced 
(2,3). 

The pathophysiology is considered to be due to an 
increase in the mechanical stress locally affecting 
the bone, “microtraumas” resulting in 
microfractures in particularly weak zones.  These 
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result in the accumulation of fluid in the bone 
marrow, resulting in the edema, noted on the fluid 
sensitive sequences as in the case presented.  The 
edema results in an increase in medullary pressure, 
resulting in compromise of the vascularisation of 
the subchondral bone, further promoting edema and 
resulting finally in necrosis.  In the patient 
presented in this case study, the altered mechanical 
stress could be considered to be the degenerative 
joint changes noted about the foot. 

The imaging findings follow the pathophysiology of 
collapse of the articular surface, an increase in 
subchondral bone density, and fragmentation or a 
subchondral fracture, noted on the MR imaging of 
this patient.  It is noted that demineralization and 
degenerative changes are visible in the articulation 
(3).  Although radiographs are usually initially 
performed, MR imaging is the most sensitive and 
specific imaging modality of choice where, as with 
the patient presented, a low signal T1 line is noted 
in the subchondral bone, fragmentation is noted as a 
low signal T1 line on both T1 and T2 weighted 
sequences, and there is bone marrow edema, noted 
as increased signal on T2 and reduced signal on T1 
weighted images (1,2). 

Spontaneous osteonecrosis is in some circumstances 
reversible, the prognosis depending on the size of 
the lesion.  If the lesion is more than 2,3mm 
squared, or the lesion is affecting the subchondral 
bone, with collapse of the articular surface, there is 
more likelihood in degenerative joint changes 
resulting.  Age may also influence the prognosis, 
with the older patient being more likely to have 
irreversible effects (2), leading to degenerative 
changes (4). 

In the case presented, the unusual appearance is that 
of the localization of the lesion and generalized 
demineralisation.  Spontaneous osteonecrosis is 
classically noted to affect the knee but in this case 
in the foot.  In the foot, osteonecrosis may be 
referred to as Freiberg‟s infraction or infarction and 

most often affects the second or third metatarsal 
head.  Osteonecrosis of the metatarsal heads affects 
female patients more than males during the 
adolescent years and is therefore not associated with 
generalised demineralisation and/or degenerative 
joint changes.  Risk factors include wearing high 
heeled shoes, the presence of hallux valgus, and 
short first digit and a long second metatarsal as well 
as a previous history of foot surgery, all factors 
considered to increase the mechanical stress.   

Another theory of the development of osteonecrosis 
of the metatarsal heads is that of arterial spasm of 
the articular capsule which may result in the 
temporary reduction in vascularisation to the 
metatarsal epiphysis.  The metatarsal heads are fed 
by two plantar metatarsal arteries and a dorsal 
artery, originating respectively from the posterior 
tibial and dorsalis pedis arteries.  In some patients, 
the dorsal artery is found to be very thin, or even 
absent.   

Summary 

The case presented is an unusual clinical case where 
spontaneous osteonecrosis is found in the third 
metatarsal head.  While osteonecrosis may occur, 
especially in the young patient, spontaneous 
osteonecrosis occurs in the knee, in an osteoporotic 
patient along with degenerative joint changes. 

References 

1) Blitz NM, Yu JH: Freiberg’s infraction in 
identical twins : a case report. J Foot 

Ankle Surg 2005, 44(3):218-21. 
 

2) Mandell GA, Harcke HT: Scintigraphic 
manifestations of infraction of the second 
metatarsal (Freiberg’s disease). Journal of 

Nuclear Medicine 1987, 28(2):249-51  
 

3) Lin SY, Cheng YM, Huang PJ: Freiberg’s 
infarction – Treatment with metatarsal 
neck dorsal closing wedge osteotomy : 
report of two cases. Kaohsiung Journal of 

Medical Sciences 2006, 22(11):580-5.  



Journal of the Academy of Chiropractic Orthopedists 
    Volume 8, Issue 2 
 

6 
 

 
4) Mifune Y, Matsumoto T, Mizuno T, Ikuta S, 

Kurosaka M, Kuroda R: Idiopathic 
osteonecrosis of the second metatarsal 
head.  Clinical Imaging 2007; 31(6)431-3.  

 

Useful websites: 

http://www.learningradiology.com/archives2007/C
OW%20260-
Freibergs%20infraction/freibergscorrect.html  

http://emedicine.medscape.com/article/387545-
media 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.learningradiology.com/archives2007/COW%20260-Freibergs%20infraction/freibergscorrect.html
http://www.learningradiology.com/archives2007/COW%20260-Freibergs%20infraction/freibergscorrect.html
http://www.learningradiology.com/archives2007/COW%20260-Freibergs%20infraction/freibergscorrect.html
http://emedicine.medscape.com/article/387545-media
http://emedicine.medscape.com/article/387545-media




Journal of the Academy of Chiropractic Orthopedists 
    Volume 8, Issue 2 
 

8 
 

Original Article 
 

Morel Lavallee Effusion - An Uncommon Cause of Recurrent Knee 
Swelling: A Case Study 

David D Juehring DC, DACRB1, Matthew D Richardson DC, DACBR2, Sean M Gallagher DC3 
1 Director Palmer Chiropractic Rehabilitation and Sports Injury Department, Associate Professor 

Palmer College of Chiropractic 
Juehring_d@palmer.edu 

 
2 Clinical Radiology Administrator 

Palmer Chiropractic College –Florida 
 

3Sean M Gallagher DC 
Rehabilitation Resident Palmer Chiropractic Rehabilitation and Sports Injury Department 

Palmer College of Chiropractic 
 

Published:  
Journal of the Academy of Chiropractic Orthopedists 

June 2011, Volume 8, Issue 2 
Received: March, 2011 
Accepted: March, 2011 

 
This is an Open Access article which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

The article copyright belongs to the author and the Academy of Chiropractic Orthopedists and is available at: http://www.dcorthoacademy.com.  
© 2011 Juehring, Richardson, Gallagher and the Academy of Chiropractic Orthopedists.   

 

ABSTRACT 

Objective: To discuss the unique characteristic of 
the Morel-Lavallee lesion in comparison to the 
more common knee traumas. 

Clinical Features: Clinical examination and 
response to care along with MRI were all utilized to 
appropriately diagnose this case. 

Intervention and Outcome: Clinical presentation of 
diffuse anterior knee swelling with distal 
discoloration, negative orthopedics, and recurrent 
active swelling without pain or dysfunction along 
with MRI helped successfully determine the most 
definitive plausible diagnosis of this specific trauma 
case. 

Conclusion: Although Morel-Lavallee effusion is 
not a common lesion affecting the knee it should be 
considered as a possible differential in knee traumas 

with swelling due to its unique clinical presentation 
and MRI findings.  

Background 

Proper evaluation of acute new pain in an athletic 
population is paramount in the process of quick and 
efficient return to play. Acute injuries have a 
myriad of presentations and can cause tremendous 
confusion and a source of challenges to even the 
most seasoned of clinicians. Solid subjective 
assessment with review of the mechanism of trauma 
and the immediate symptomatic response are the 
solid foundation to spring into a thorough 
neuromusculoskeletal assessment.  In this case there 
was an unusual clinical response that led to 
advanced imaging. Ultimately MRI led to the most 
plausible clinical diagnosis of Morel-Lavallee 
lesion (MLL).  

mailto:Juehring_d@palmer.edu
http://www.dcorthoacademy.com/
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This lesion was first described by Maurice Morel-
Lavallee in 1853 as a closed degloving injury 
resulting from blunt shearing trauma that separates 
the hypodermis from its connection to the 
underlying fascia (1). Disrupted blood and 
lymphatic vessels ultimately fill the perifascial 
plane with blood, lymph and necrotic fat. This fluid 
pocket becomes surrounded with granulation tissue 
which may organize into a fibrous psuedocapsule 
(2,3). The presence of a fibrous psuedocapsule may 
result in chronic hemodynamic disruption with 
associated clinical presentation of swelling months 
to years after initial injury (2,3).   

Case Presentation 

A 26 year old female rugby player presented with 
edema involving the left knee with ecchymosis of 
the proximal half of the anterior aspect of the left 
leg. She had presented with a mild limp favoring the 
left knee with limited knee joint motion due to 
moderate swelling in the anterior aspect of the knee 
and no reported locking. She reported injuring her 
knee during a rugby match approximately 4 days 
previous. She did not recall any specific trauma 
during the match but mid way through her match 
her symptoms developed resulting in limited knee 
motion due to moderate anterior knee swelling. She 
also stated that she had never had these symptoms 
before nor had previous traumas to her knee. After 
the match, she did report her knee „giving-way‟ 
going up and down steps not due to pain but due to 
lack of strength. 

Orthopedic Assessment 

On orthopedic assessment she had no reported 
symptoms or apparent inspection dysfunction on 
Thessaly‟s Test or Apley‟s Compression except for 
pain from pressure due to moderate edema on the 
anterior knee. Regarding Thessaly‟s Test it was 
performed barefoot and first with the healthy, 
normal leg. The patient held the examiner‟s hand 
for balance. The patient flexed the knee of the 
stance leg to 5 degrees and rotated the knee and 

body through internal and external rotation three 
times. This is then repeated with the knee flexed to 
20 degrees. Then the same series of testing was 
performed on the injured leg. Patients with a 
meniscal tear will experience pain along the joint 
line on the side of the tear and may also have a 
feeling of locking or catching within the knee (4,5).  

Apley‟s Compression Test was also used to assess 
the menisci of the knee. The patient was placed 
prone on the exam table and the injured or involved 
leg is flexed at the knee to 90 degrees. The 
examiner then applies a downward compressive 
load on the lower leg and rotates the lower leg 
internally and externally. Pain with this movement 
can indicate a tear of either meniscus (6). Patellar 
traction produced no pain and appeared normal on 
inspection and palpation despite edema with no pain 
or laxity on medial and lateral shears during active 
and passive knee flexion and extension. 

Moderate edema was present involving the anterior 
to the anterolateral knee extending caudally to the 
patellar tubercle and cephalically approximately 20 
cm above the superior aspect of the patella. On 
palpation no reported sharp pain was present 
involving the patella and its margins, nor along the 
knee joint line. Only generalized discomfort was 
reported due to compression of edematous soft 
tissues during palpation.  

Varus stress test revealed no laxity. On Varus stress 
test, patient was placed supine on the exam table 
with the involved leg placed off the exam table. One 
hand was placed on the medial joint line and the 
other gripping the ankle while the knee was flexed 
to 30 degrees. Then a varus stress moment was 
placed to the knee to assess the integrity of the LCL 
and PCL structures of the knee. Varus stress testing 
of the normal knee was performed for comparison 
and to identify any normal physiologic increase in 
lateral joint line opening (7).  

On valgus testing there was mild laxity with 
apprehension indicated by the patient with mild 
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discomfort being reported by the patient.  Valgus 
stress testing was performed with the patient supine 
and involved leg placed off the exam table. One 
hand was placed on the lateral joint line while the 
other hand gripped the patient‟s ankle. The knee 
was placed in full extension and the examiner 
placed a lateral stress on the leg to open the medial 
side of the joint. This was then repeated with the 
knee in 30 degrees of flexion. Pain above, below or 
at the joint line and laxity can be evidence of MCL 
and possibly ACL injury. As with Varus stress 
testing, the normal knee was examined to establish 
a comparison and identify any normal physiologic 
increased medial joint opening (8).  

Upon Lachman‟s testing with external rotation there 
was mild laxity of the ACL on anterior translation 
as compared to the right with no reported 
symptoms. Lachman‟s was performed with the 
patient supine on the exam table. The examiner 
placed one hand to stabilize the distal femur and the 
other hand around the proximal tibia. The examiner 
then placed an anterior translation force to the 
proximal tibia while assessing for a firm or soft 
endpoint. Significant anterior translation of the tibia 
is indicative of an ACL deficiency (9,10). Due to 
the athletic build and muscle tone of the patient‟s 
legs this maneuver was performed with the patient 
laying supine with the hip past extension and off the 
exam table to lessen the possibility of hamstring 
over-activation causing a false-negative test. There 
was slight over-pronation of the left mid foot on left 
single-leg squatting along with double-leg 
squatting. Poor activation speed of the vastus 
medialis oblique (VMO) was present on terminal 
knee extension.  

No other orthopedic exam performed on the patient. 

Assessment and Care 

She was diagnosed with a grade one ACL strain and 
treated conservatively with RICE, electronic muscle 
stimulation to control swelling, and terminal knee 
extension exercises daily for one week for re-

activation of the VMO. There was near complete 
resolution of swelling, discoloration and 
dysfunction one week after initiating treatment.  

Follow-up orthopedic assessment demonstrated no 
joint laxity within the knee, no swelling, only 
minimal ecchymosis along with no reported pain or 
discomfort. The patient reported no difficulty 
ascending or descending steps. She resumed light to 
moderate jogging and speed work with reduced 
training volume by approximately 50% without 
return of swelling or pain. Per the patient‟s desire, 
she returned to rugby competition without need for 
external supportive bracing or taping based on the 
absence of joint laxity.  

Patient experienced return of previous knee 
swelling and dysfunction towards the end of the 
match. The patient reported a feeling of a “scab 
tearing” during the match with complete return of 
symptoms.  Upon re-exam findings identical to 
initial presentation were present. Subsequent 
passive and active treatment resulted in decreased 
pain and swelling within 5-6 days, as occurred with 
prior treatment. The patient elected to compete in 
practice and once again experienced return of 
swelling similar to initial presentation.   

MRI obtained on the left knee was negative for 
intracapsular injury. High signal fluid was noted 
along the anterior knee at the interface of the 
subcutaneous fat and underlying fascia (Figure 1).  
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Figure 1. Sagittal T2 turbo spin-echo fat saturated 
sagittal image (TR/TE: 3800/69) through the lateral 
aspect of the patellar tendon and anterior cruciate 

ligament. High signal fluid extends along the 
anterior aspect of the distal quadriceps tendon, 

patella and patellar tendon to the level of the tibial 
tuberosity. 

Pockets of fluid were noted extending medially and 
laterally about the anterior knee inconsistent with 
distribution of the normal knee bursae (Figure 2 and 
Figure 3).  

 

Figure 2. Proton density fat-suppressed axial turbo 
spin-echo image (TR/TE: 2000/16) through the 

patella.  High signal fluid indicates a delamination 
plane between subcutaneous fat and underlying 
structures, to include the patella and medial and 

lateral patellar retinacula (black arrows). 
Incidentally noted is a small synovial plica (white 

arrow). 

High signal fluid interdigitating within the 
subcutaneous fat of the anterior knee was also 
evident, representative of vascular congestion with 
tissue edema (Figure 3).  

 

 

Figure 3. Proton density fat-suppressed axial turbo 
spin-echo image (TR/TE: 2000/16) through the 

patellar tendon. A confluent fluid collection, with 
intermediate signal wisps anteriorly consistent with 
fat (open arrow), overlies the proximal medial tibia, 

extending from the lateral aspect of the patellar 
tendon to the medial collateral ligament. High 

signal fluid is observed interdigitating within the 
subcutaneous fat of the anterior knee. 

Conclusion 

Based on the original exam finding several 
diagnoses were considered and subsequently 
excluded.  Hypermobility of the affected area was 
present with this case and reported in the literature 
(11). Patellar subluxation was ruled out due to the 
lack of reported sharpness of symptoms on initial 
presentation or subsequent reoccurrence of 
symptoms reported specifically to this structure. 
Additionally, there was no objective static or 
dynamic medial or lateral shear overpressure laxity 
findings at full knee extension to 30 degrees flexion 
nor any reported or visual apprehension from the 
patient on the maneuvers (18).  

The possibility of a tibial plateau fracture was 
excluded due to lack of reported sharp initial pain at 
the specific region by the patient and no palpatory 
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findings nor reported symptoms on palpation along 
the tibial plateau. Also there were no findings on the 
MRI that would suggest fracture in the area.   

ACL rupture was also unlikely due to lack of 
translation on Lachman or anterior and posterior 
draw orthopedic tests along with „solid‟ end feels. 
There was also lack of palpatory joint effusion 
which would commonly be involved with 
intercapsular derangement (16). Regarding the  mild 
relative valgus laxity present on the left knee 
relative to the right, it was speculated that this was 
not  part of the acute trauma and possibly due to the 
patient‟s reported longstanding  mild mid foot over 
pronation on the left foot.  

Meniscal injury was considered possible despite 
negative findings on Thesslay‟s test; however this 
was less likely due to absence of reported or 
objective findings of joint swelling (5).   

Pre and retro patellar bursitis were ruled out due to 
the extensive diffuse swelling and relative flatness 
of the patient‟s swelling as compared to the 
distinctive, well delineated roundness of a 
prepatellar bursitis and the more localized 
retropatellar lesions. Distinction from normal knee 
bursae can be made in that none of the normally 
occurring bursae about the knee extend proximally 
to the mid thigh, or to the midcoronal plane 
medially or laterally (4,12,13).  Extension of 
effusion into the infrapatellar region, as was seen in 
our patient, does not correlate to prepatellar bursae 
distribution (4,13), and has not been widely 
reported in the literature.  

MRI provided characterization of the lesion leading 
to the final diagnosis of MLL. Imaging of effusion 
with MLL may initially begin with radiographic 
examination revealing only soft tissue swelling. 
Diagnostic ultrasound has been used to characterize 
these lesions but was unavailable to the clinicians 
(11). Also, neither radiographic nor diagnostic 
ultrasound examination was obtained on this patient 
skipping directly to MRI due to its higher imaging 

sensitivity. The MR appearance of ML effusions is 
based largely on chronicity. In acute and subacute 
presentations blood products of intermediate signal 
intensity may be observed in a collection of T2 
hyperintense fluid (17). In older lesions, blood 
degradation products result in predictable changes 
in T1 and T2 signal intensity (17).  

In chronic lesions, it is important to evaluate for the 
presence of a pseudocapsule, which may mildly 
enhance with intravenous gadolinium contrast (3). 
Radiologists should be aware of this presentation to 
avoid misdiagnosis of soft tissue tumor. Lesions 
with fibrous pseudocapsule formation require 
referral for more aggressive management such as 
surgical incision for drainage along debridement of 
the region with bupivacaine injection of the site for 
resolution of symptoms (3). Due to the confidence 
in the diagnosis based on examination and image 
findings no further studies such as lab work or other 
imaging was pursued. 

Treatment of ML effusions generally relates to 
initial size of the lesion and knee ranges of motion. 
Conservative management, to include cryotherapy 
and compressive bandaging, is initially employed 
with small lesions. Large or recalcitrant effusions 
may need repeated percutaneous aspirations or 
small incision drainage (1,14).  Sclerodesis through 
instillation of compounds including doxycycline 
and talc has been reported as a treatment option 
(15). 
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Written informed consent was obtained from the 
patient for publication of this case report and any 
accompanying images. A copy of the written 
consent is available for review by the Editor-in 
Chief of this journal. 
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Authors’ Abstract: 

Osteoporosis is a common disease characterized by 
a systemic impairment of bone mass and 
microarchitecture that results in fragility fractures.   
With an ageing population, the medical and 
socioeconomic effect of osteoporosis, particularly 
postmenopausal osteoporosis, will increase further.  
A detailed knowledge of bone biology with 
molecular insights into the communication between 
bone forming osteoblasts and bone-resorbing 
osteoclasts and the orchestrating signaling network 
has led to the identification of novel therapeutic 
targets.  Novel treatment strategies have been 
developed that aim to inhibit excessive bone 
resorption and increase bone formation.  The most 
promising novel treatments include: denosumab, a 
monoclonal antibody for receptor activator of NF-
KB ligand, a key osteoclast cytokine; odanacatib, a 
specific inhibitor of the osteoclast protease 
cathepsin K; and antibodies against the proteins 
sclerostin and dickkopf-1, two endogenous 
inhibitors of bone formation.  This overview 
discusses these novel therapies and explains their 
underlying physiology. 

JACO Editorial Summary: 

 With an aging population, osteoporosis is an 
emerging medical and socioeconomic threat 
associated with increased fracture risk, 
chronic pain, loss of autonomy and 
increased mortality. 

 Osteoporosis results from a disturbance of 
the normal osteoblastic and osteoclastic 
balanced physiological activity, hence the 
classic drug therapy generally aims to 
reduce osteoclastic viability (in order to 
reduce resorption); unfortunately this 
uncouples the normal signaling between 
osteoblastic and osteoclastic bone formation 
and resorption, and as a result, normal 
oesteoblastic bone formation is secondarily 
suppressed (which might contribute to 
osteonecrosis of the jaw). 

 Based on basic science research and the 
physiology of osteoclasts and osteoblasts, a 
new and distinctive class of antiresorptives 
(odanacatib and to a certain extent 
saracatinib) inhibit osteoclast activity 
without impairing their viability, therefore 
allowing for normal paracrine signaling to 
occur. 

http://www.elsevier.com/
http://www.dcorthoacademy.com/
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 These new antiresorptives, as well as new 
anabolic drugs to enhance bone formation 
are currently in advanced clinical trials and 
therefore the number of novel available 
drugs will increase considerably in the 
coming years. 

 The treatment of osteoporotic patients is 
complex and likely to get even more 
complex in the future with the advent of 
novel pharmacological approaches; in the 
meantime, lifestyle modification and 
nutritional supplementation is recommended 
as baseline treatment for every patient with 
osteoporosis; this treatment consists of 
cessation of smoking, reduction of alcohol 
consumption, increased physical activity, 
and supplementation with vitamin D (at least 

800 IU per day) and calcium (note that 
studies indicate that calcium 
supplementation without vitamin D is 
associated with higher risk of myocardial 
infarction). 

Summary: 

With novel drugs on the brink of clinical approval, 
the medical treatment of osteoporosis will become 
increasingly complex.  The condition is one with 
which every chiropractic orthopedist is familiar.  
Given the importance of lifestyle modifications and 
nutritional supplementation (which continue to 
constitute the baseline treatment for every patient 
with osteoporosis), chiropractic orthopedists can 
continue to play a vital role as part of an integrated 
healthcare team. 
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Authors’ Abstract 
SUMMARY: We applied the 2008 National 
Osteoporosis Foundation (NOF) Guidelines to 
Framingham Osteoporosis Study participants and 
found nearly one half of Caucasian postmenopausal 
women and one sixth of men aged 50 years and 
older would be recommended for osteoporosis 
treatment. Given the high proportion of persons 
recommended for treatment, NOF Guidelines may 
need to be re-evaluated with respect to budget 
impact. 

INTRODUCTION: Little is known about the public 
health impact of the NOF Guidelines. Therefore, we 
determined the proportion of US Caucasians 
recommended for treatment of osteoporosis 
according to NOF Guidelines (2003 and 2008).  

METHODS: One thousand nine hundred and forty-
six postmenopausal women and 1681 men aged ≥50 
years from the Framingham Study with information 
on bone mineral density (1987-2001) were 
included. Information on clinical predictors was 
used to estimate the 10-year probability of hip and 
major osteoporotic fracture by FRAX (version 3.0). 

RESULTS: Overall proportion of women meeting 
treatment criterion was less when the 2008 NOF 

Guidelines were applied (41.1%) compared with 
2003 Guidelines (47.8%). The proportion of women 
aged <65 years meeting treatment criterion was 
much less when applying the 2008 Guidelines 
(23.1% in 2003, 8.3% in 2008), whereas the 
proportion of women aged >75 years increased 
slightly (78.3% in 2003, 86.0% in 2008). Seventeen 
percent of men aged ≥50 years met treatment 
criterion (2.5% aged 50-64 years, 49.8% aged >75 
years). 

CONCLUSIONS: Nearly one half of Caucasian 
postmenopausal women and one sixth of men aged 
50 years and older would be recommended for 
osteoporosis treatment according to 2008 NOF 
Guidelines. Given the high proportion of persons 
recommended for treatment, NOF Guidelines may 
need to be re-evaluated with respect to budget 
impact. 

 

JACO Editorial Summary  

1. The introduction discusses the impact 
osteoporotic fractures (OF) regarding the 
common occurrence in the elderly as well 
as the high morbidity, mortality, and loss of 
independence [1].  

http://www.dcorthoacademy.com/


Journal of the Academy of Chiropractic Orthopedists 
    Volume 8, Issue 2 
 

19 
 

2. The cost impact of OF was reportedly 
estimated at 19 billion in costs to the US 
health care system in 2005 alone [2]. 

3. Existing medications reported reduce 
fracture risk in men and women [3-5]. 

4. The impact of applying these guidelines on 
the osteoporotic patients is unknown and 
the purpose of the study.  

5. The 2003 US National Osteoporosis 
Foundation (NOF) osteoporosis treatment 
guidelines which was based on bone 
mineral density (BMD), history of fracture, 
and other clinical risk factors for fracture [ 
8] 

6. The 2008 NOF Guideline improvements 
include a more full accounting for age, the 
combination of multiple risk factors, 
incorporated the use of a fracture risk 
assessment tool called FRAX which 
calculates the 10 year probability of hip and 
major osteoporotic fracture in women and 
men. 

7. The FRAX algorithm can be used either 
with or without information on BMD [11]. 

8. The 2008 NOF Guidelines provides 
specific pharmacologic treatment 
thresholds determined from the application 
of the FRAX tool [10].  

9. By applying the 2008 NOF Guidelines to 
participants in the Study of Osteoporotic 
Fractures, investigators found a very high 
proportion (73%) of US postmenopausal 
women aged ≥65 years who would be 
recommended for treatment [14] 

10. Another study (the National Health and 
Nutritional Examination Survey or, 
NHANES III) reported 41% of US 
Caucasian postmenopausal women and 
22% of men ≥50 satisfied criteria for 
osteoporosis treatment [15]. 

11. This paper “…extends the findings from 
these studies by estimating the proportion o 
f US women and men who fulfill the 2008 
NOF Guidelines criteria for pharmacologic 

treatment of osteoporosis in a well-
described, population-based cohort.” 

12. This paper also reported the percentage of 
postmenopausal women who would be 
recommended for treatment based on the 
2003 vs. the 2008 Guidelines.   

13. The results of this comparison are 
summarized in the “RESULTS” section of 
the abstract. Their conclusion was that due 
to “budget impact,” the NOF Guideline 
may need to be re-evaluated. 

14. In the DISCUSSION portion of the paper, 
the authors review the comparative findings 
and offer explanations for the differences. 
Future studies were recommended that 
include information regarding the efficacy 
of pharmacologic treatment among men 
and women >80 years, “ to be fully 
evaluated.” 

15. Four limitations of this study were 
identified:  

o Because “full application” of the 
2008 NOF Guidelines requires 
BMD measurements, 1123 
individuals were excluded due to 
the absence of this information. 
Those without BMD information 
were older, had lower BMI (body 
mass index), and were more likely 
to smoke. Thus, had these 
participants been included, a 
slightly higher percentage would 
have been calculated. 

o For participants with missing risk 
factor data, the authors assumed the 
participants had no additional risk 
factors for fracture. In particular, 
missing data included family history 
of hip fracture and, history of 
clinical or radiographic vertebral 
fractures which again, were 
assumed to be negative. This may 
have resulted in an underestimate of 
the true proportion of individuals 
meeting treatment criteria. 
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o The authors were unable to confirm 
self-reported, non-hip fractures 
which could partially explain the 
high proportion of persons 
recommended for treatment in their 
study. 

o This study was conducted on US 
Caucasians from Framingham, MA 
and therefore excluded other races 
and ethnic groups. 

16.  By using the 2005 US Census [27], the 
authors estimated the absolute number of 
US Caucasian postmenopausal women and 
men who would be recommended for 
pharmaceutical care of osteoporosis. 

o 19.5 million total would qualify for 
pharmaceutical care 

o By year 2030, the number of men & 
women >65 years is expected to 
double [35]. As a result, the number 
of persons likely to qualify will 
exceed 40 million within the next 
20 years. 

17. The authors report that strict adherence to 
the NOF Guidelines would result in a 
significant increase in treatment costs 
within the US and, may offset the physical 
and economic burden of osteoporotic 
fractures [23, 30]  

18. However, the “cost of quality adjusted life 
years” due to the 35-50% reduction in hip 
fracture risk may offset the cost, especially 
if less expensive generic drugs like 
alendronate [29] are adopted. 

19. Alternative guidelines such as a European 
approach [31] based on age and clinical risk 
factors may reportedly be likely to result in 
a lower proportion of persons 
recommended for treatment compared with 
absolute thresholds.  

20. The paper is reportedly important in that it 
confirms a high proportion of 
postmenopausal women and men >50 years 
would be recommended for osteoporosis 
pharmaceutical care, based on the 2008 
NOF Guidelines. 

21. Also, that the 2008 NOF Guideline may 
need re-evaluating with respect to budget 
impact given the untested efficacy of 
screening and its impact on acquisition and 
treatment costs.  

JACO Editor’s Comment: The balance between 
the costs of the medication with the increasing and 
expanding aging population vs. quality of life 
differences between those that take and those that 
do not take osteoporosis medication is a delicate 
one.  There was no mention of side effects in this 
study and though serious side effects are reportedly 
rare, all side effects should be understood and 
discussed with patients (see below).   

1. 
http://www.peoplespharmacy.com/2011/05/23
/broken-thigh-on-osteoporosis-treatment/ 

A new study in the New England Journal of 

Medicine (May 5, 2011) establishes a strong 
relationship between the use of bisphosphonate 
drugs for osteoporosis (Actonel, Boniva, 
Fosamax, Reclast) and atypical fractures of the 
thigh bone (femur). 

Such drugs have also been associated with jaw 
bone death (Journal of Dental Research, online 
May 6, 2011). We agree that the prescriber has a 
responsibility to review all serious 
complications of such medications, even if they 
are relatively rare. 

2.  
http://www.webmd.com/osteoporosis/bisphosph
onates-for-osteoporosis 

Side Effects 

All medicines have side effects. But many 
people don't feel the side effects, or they are 
able to deal with them. Ask your pharmacist 
about the side effects of each medicine you take. 
Side effects are also listed in the information 
that comes with your medicine. 

Here are some important things to think about: 

http://www.peoplespharmacy.com/2011/05/23/broken-thigh-on-osteoporosis-treatment/
http://www.peoplespharmacy.com/2011/05/23/broken-thigh-on-osteoporosis-treatment/
http://www.webmd.com/osteoporosis/bisphosphonates-for-osteoporosis
http://www.webmd.com/osteoporosis/bisphosphonates-for-osteoporosis


Journal of the Academy of Chiropractic Orthopedists 
    Volume 8, Issue 2 
 

21 
 

 Usually the benefits of the medicine are more 
important than any minor side effects. 

 Side effects may go away after you take the 
medicine for a while. 

 If side effects still bother you and you wonder if 
you should keep taking the medicine, call your 
doctor. He or she may be able to lower your 
dose or change your medicine. Do not suddenly 
quit taking your medicine unless your doctor 
tells you to. 

Call 911or other emergency services right 
away if you have: 

 Trouble breathing. 
 Hives. 
 Swelling of your face, lips, tongue, or throat. 

Call your doctor if you are taking 
bisphosphonates by mouth and you have: 

 Trouble swallowing (dysphagia). 
 Muscle pain or cramps. 
 Stomach pain. 

Call your doctor if you are taking intravenous 
(IV) bisphosphonates and you have: 

 Blood in the urine. 
 Dizziness. 
 Unusual tiredness or weakness. 
 Muscle pain or cramps. 

Common side effects of this medicine include: 

 Heartburn and irritation of the tube that 
connects the throat to the stomach (esophagus), 
if you are taking bisphosphonate pills. These 
side effects can usually be avoided by following 
instructions for taking your medicine. 

 Headache; constipation, diarrhea, and passing 
gas; and muscle and joint pain, if you are taking 
intravenous (IV) bisphosphonate shots. 

See Drug Reference for a full list of side effects. 
(Drug Reference is not available in all systems.) 

 

What To Think About 

For the best results and to reduce the risk of 
irritation to your esophagus if you take 
bisphosphonates by mouth: 

 Most of these medicines should be taken in 
the morning with a full glass of water at 
least 30 minutes before eating a meal, 
drinking a beverage, or taking any other 
medicine. If your doctor prescribes the form 
of risedronate called Atelvia, take it right 
after breakfast with a glass of water. 
 

 Sit or stand (don't lie down) for at least 30 
minutes after taking a bisphosphonate. This 
helps prevent heartburn. 
 

 Do not take a bisphosphonate late in the day 
if you forgot to take it in the morning. 

 
 Tell your doctor if you notice any new or 

increasing problems with swallowing. 
Problems could include feeling pain when 
you swallow or feeling like you have a lump 
or sore in your throat. 

 
 Tell your doctor if you notice pain in your 

thigh or groin. Some research suggests that 
taking bisphosphonates for a long time may 
slightly increase the risk of breaking the 
thigh bone. 

 
 Serious problems with bone healing, 

particularly after dental surgery, have been 
found in some people taking 
bisphosphonates.2 If you are taking 
bisphosphonates and need dental surgery, 
talk with your doctor. 

 
 If you are taking bisphosphonates, your 

doctor may also recommend that you take 
calcium and vitamin D supplements. But 
calcium supplements may interfere with 
your body's ability to absorb 
bisphosphonates, so take your 
bisphosphonate and your calcium 
supplement at least half an hour apart. 

 

http://www.webmd.com/hw-popup/esophagus
http://www.webmd.com/migraines-headaches/default.htm
http://www.webmd.com/digestive-disorders/digestive-diseases-constipation
http://www.webmd.com/digestive-disorders/digestive-diseases-diarrhea
http://www.webmd.com/pain-management/guide/joint-pain
http://www.webmd.com/hw-popup/esophagus-18947
http://www.webmd.com/diet/guide/most-important-meal
http://www.webmd.com/osteoporosis/bisphosphonates-for-osteoporosis#ze1200
http://www.webmd.com/vitamins-supplements/ingredientmono-781-calcium.aspx?activeingredientid=781&activeingredientname=calcium
http://www.webmd.com/food-recipes/tc/dietary-supplements-topic-overview
http://www.webmd.com/hw-popup/calcium-supplements
http://www.webmd.com/hw-popup/esophagus-18947
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Original Authors’ Abstract 
 
Background 
Vitamin D and related compounds have been used 
to prevent osteoporotic fractures in older people. 
 
Objectives 
To determine the effects of vitamin D or related 
compounds, with or without calcium, for preventing 
fractures in older people. 
 
Search strategy 
We searched the Cochrane Bone, Joint and Muscle 
Trauma Group Specialised Register, the Cochrane 
Central Register of Controlled Trials (The Cochrane 

Library 2007, Issue 3), MEDLINE, EMBASE, 
CINAHL, and reference lists of articles. Most 
recent search: October 2007. 
 
Selection criteria 
Randomised or quasi-randomised trials comparing 
vitamin D or related compounds, alone or with 
calcium, against placebo, no intervention, or 
calcium alone, reporting fracture outcomes in older 
people. 
 
Data collection and analysis 

Two authors independently assessed trial quality, 
and extracted data. Data were pooled, where 
admissible, using the fixed-effect model, or 
random-effects model if heterogeneity between 
studies appeared high. 
 
Main results 
Forty-five trials were included. Vitamin D alone 
appears unlikely to be effective in preventing hip 
fracture (nine trials, 24,749 participants, RR 1.15, 
95% CI 0.99 to 1.33), vertebral fracture (five trials, 
9138 participants, RR 0.90, 95%CI 0.42 to 1.92) or 
any new fracture (10 trials, 25,016 participants, RR 
1.01, 95% CI 0.93 to 1.09). 
Vitamin D with calcium reduces hip fractures (eight 
trials, 46,658 participants, RR 0.84, 95% CI 0.73 to 
0.96). Although subgroup analysis by residential 
status showed a significant reduction in hip 
fractures in people in institutional care, the 
difference between this and the community-
dwelling subgroup was not significant (P = 0.15). 
Overall hypercalcaemia is significantly more 
common in people receiving vitamin D or an 
analogue, with or without calcium (18 trials, 11,346 
participants, RR 2.35, 95% CI 1.59 to 3.47); this is 
especially true of calcitriol (four trials, 988 
participants, RR 4.41, 95% CI 2.14 to 9.09). There 
is a modest increase in gastrointestinal sy mptoms 
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(11 trials, 47,042 participants, RR 1.04, 95% CI 
1.00 to 1.08, P = 0.04) and a small but significant 
increase in renal disease (11 trials, 46,537 
participants, RR 1.16, 95% CI 1.02 to 1.33). 
 

JACO Editorial Comments: 

 This is an intervention review authored by 
personnel from the Health Services 
Research Unit, University of Aberdeen, Hull 
York Medical School, University of Hull 
UK, and the Department of Medical and 
Surgical Sciences, Dunedin School of 
Medicine, the University of Otago, Dunedin, 
New Zealand.  It is a reprint of a Cochrane 
review, prepared and maintained by The 
Cochrane Collaboration and published in 
The Cochrane Library, 2009, Issue 2 
 

 The objective of this study was to determine 
the effects of vitamin D or related 
compounds, with or without calcium, for 
preventing fractures in older people. 
 

 The selection criteria utilized randomised or 
quasi-randomised trials comparing vitamin 
D or related compounds, alone or with 
calcium, against placebo, no intervention, or 
calcium alone, reporting fracture outcomes 
in older people and two authors 
independently assessed trial quality, and 
extracted data for a total of forty-five (45) 
trials. 
 

 Osteoporosis derives its public health focus 
from its association with the development of 
characteristic fractures late in life, and from 
the current ageing of the population, 
particularly in industrialised societies.  The 
consequences include hip, vertebral, and 
distal forearm fractures. 
 

 As an intervention Vitamin D is mostly 
derived from ultraviolet sunlight exposure of 
the skin and there are a few dietary sources, 
such as oily fish.  These contribute relatively 
little vitamin D (known as 
D3,cholecalciferol), except in people who 

consume oily fish several times a week and 
synthetic vitamin D (known as D2, 
ergocalciferol) is frequently the form 
provided in supplements which may not be 
equivalent to vitamin D3. 
 

 The importance of this study is the fact that 
Vitamin D itself is inexpensive and an 
attractive candidate agent for use in public 
health interventions, particularly if it can be 
given intermittently in high dosage. 
 

 The primary outcome was hip fracture and 
secondary outcomes included non-vertebral 
fracture, vertebral fracture and any new 
fracture. 
 

 The search methods were adequate and the 
assessment quality acceptable including 
independent data extraction.  Inclusion and 
exclusion criteria were spelled out and also 
acceptable.  This study provides satisfactory 
methodology. 

 
Summary: 
 
The important pearls from this paper for the 
chiropractic clinician are as follows: 

- Vitamin D alone appears unlikely to be 
effective in preventing hip fracture 

- Vitamin D with calcium reduces hip 
fractures 

- Synthetic Vitamin D2 appears less effective 
than the natural D3,cholecalciferol  

- Overall hypercalcaemia is significantly more 
common in people receiving vitamin D or an 
analogue, with or without calcium 

 
With an ageing population the doctor of 
chiropractic must understand the importance of 
nutrition in the overall scheme of patient centred 
care. 
 
This review article is somewhat dated but newer 
studies are showing that indeed D3 supplementation 
is a major factor in bone health as well as other 
health issues. 
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Authors’ Abstract 

Background and methods: 
Bone mineral density (BMD) measurement is 
utilised to identify patients with low bone mineral 
density (LBMD) and/or increased fracture risk, 
where DXA is the gold standard. DXA is the only 
BMD technology for which World Health 
Organization (WHO) criteria for diagnosis of 
osteoporosis (OP) exist (reference postmenopausal 
Caucasian women over age 65). As a result  
International Society for Clinical Densitometry 
(ISCD - www.iscd.org) has expanded the diagnostic 
criteria to include patients over age 50 of any race 
or gender. 
 
Results and conclusions:  
The sites utilised for meaurement of LBMD are 
principally AP spine, femoral neck (WHO); total 
hip and forearm (ISCD). Follow-up measures are 
performed using DXA and/or QCT (centrally) and 
pDXA, pQCT, SXA and QUS (peripheral) for the 
identification of patients at risk for fractures and/or 
LBMD. One exception is hyperparathyroidism 
where the forearm assessment is required. Another 
exception are paediatric patients, where DXA can 

measure spine BMD, but total body calcium 
measures are more accurate (as a reuslt of changing 
calcium levels). Generally, T-scores are utilised for 
men and women >50 years of age or in menopause 
and Z-scores are utilised for patients <50 years of 
age to detect LBMD. In contrast, fracture risk is not 
assessed based on BMD in patients >50 years of age 
(no agreed-upon fracture risk measurement exists). 
It is anticipated that WHO and NOF (National 
Osteoporosis Foundation) are in the process of 
generating a 10-year absolute fracture risk model. 
Vertebral fractures are however assessed with 
DXA, where the identification of prevalent 
vertebral fractures has an independent risk for 
fractures within 12 months, with each additional 
fracture significantly raising the risk of subsequent 
osteoporotic fractures.  
 
Clinical Relevance:  
Practitioners familiarity with the WHO criteria, the 
ISCD position statement (2008), the NOF 
Clinicians‟ Guide to Prevention and the ACR 
Appropriateness Criteria in respect of OP and BMD 
treatment can utilise them as a reference guide for 
understanding OP reimbursement of various payors. 

http://www.dcorthoacademy.com/
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The results of this investigation  has the potential to 
raise awareness and assist practitioners in focusing 
on conditions related to LBMD, its measurement 
and the use of  in clinical measures in decision 
making. 
 
JACO Editorial Summary: 

Non-invasive measurement of BMD as an accurate 
measure of bone mass / predicting fracture risk 
(disease prevention), benefits both the patient and 
society through its ability to decrease the morbidity, 
mortality, and cost of fractures associated with OP 
(via early detection, clinical intervention and the 
monitoring of intervention strategies. Before BMD 
measures, the diagnosis of OP depended on the 
presence of fractures, however with the ability to 
measure BMD it has become easier to identify at 
risk BMD patients and predict increased risk for 
fractures in the same patients. This can be seen 
utilising the WHO criteria as modified by the ISCD 
and applied to males, females going through 
menopausal transition near 50 years of age, females 
of all races >50 years of age.  
 
A limitation is noted in that OP cannot be diagnosed 
by BMD investigations in patients <50 years of age, 
unless utilising modified WHO criteria. This  can 
only be stated if the Z-score (age-matched (ISCD 
criteria) for evaluating patients <50 years of age, 
including paediatric patients) is utilised and the 
final result is more than two standard deviations 
below the mean expected range for that age. In 
addition, OP is more often a clinical diagnosis in 
patients under <50 years of age; with the presence 
of a fracture being the first indication, therefore 
appropriate aetiologies should be investigated, 
appropriate intervention strategies applied, and 
appropriate monitoring initiated in all age groups.  
 
The measurement of fracture risk as well as the 
benefit from interventions (to reduce fracture risk), 
should be based on a patient‟s relative fracture risk 
(BMD). This is  established by utilising T- and Z-
scores, with the interpretation referenced to the 
appropriate reference group. Currently, a ten-year 
fracture probability is available (WHO) for 
reporting fracture risk and depends upon clinical 
risk factors and BMD. However the FRAX™ model 

uses only femoral neck density, which limits its 
utility since spine and total hip measurements are 
considered important regions for assessing fracture 
risk. Therefore limitations on the use of the 
FRAX™ model are noted as:  

1)  It should not be utilised for premenopausal 
women,  

2)  It should not be utilised for patients 
previously treated for osteopenia, and  

3)  It should be understood that this is a beta 
version (not clinically validated for the USA 
population and for specific population 
groups). 

4)  Additionally, there is no weighting for 
fracture risk of falls in this model. 
 

In specific clinical circumstances, BMD can 
provide information for the clinical decision-
making process, particularly when knowledge of the 
patient's bone mass / fracture risk which could 
affect clinical management. These include but may 
not be limited to: 1) Oestrogen deficiency and 
where treatment thereof seems to be a contributing 
factor, 2) Vertebral abnormalities or suspected 
osteopenia (based on radiographic findings), 3) 
Asymptomatic primary hyperparathyroidism, 4) 
Long-term corticosteroid therapy and/or other 
similar treatment that could enhance or detract from 
bone loss (the latter most likely affecting women), 
5) Numerous other potential causative factors 
(particularly systemic conditions) for LBMD and 6) 
A patient's bone mass may be affected by clinical 
management after organ transplantation. Thus a 
BMD test can be an useful tool for clinical decision 
making, but also for patient education and/or 
compliance with lifestyle modification/drug therapy 
requirements. Therefore BMD testing is 
recommended to determine whether interventions 
are indicated and/or to establish patient compliance 
and response to specified interventions. BMD 
testing should be performed every 2 years (post 
menopausal) until the possibility of bone loss has 
been determined or BMD stabilizes. More frequent 
follow-ups may be necessary in patients on 
corticosteroid therapy or similar treatment, post 
transplant patients or patients on parathyroid 
hormone. 
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Author’s Abstract 
 
Context: Bisphosphonates have been widely used 
in the treatment of osteoporosis. Uncommon side 
effects have emerged in postapproval use. Because 
bisphosphonates accumulate in bone and are 
released for months or years after treatment is 
stopped, it is reasonable to consider the clinical 
question of how long to treat. 
 
Objective: In this personal perspective, we review 
the pharmacology and mechanism of action of 
bisphosphonates and the clinical studies that support 
their efficacy. We then review the literature for 
longer-term studies and reports of possible side 
effects that were not seen in clinical trials.  
 
Results: Bisphosphonates have demonstrated 
antifracture efficacy in randomized, placebo-
controlled trials of 3 and 4 yr duration and have 
been widely used since the initial release of 
alendronate in 1995. For zoledronic acid and 
risedronate, an early effect (fractures reduced within 
6–12 months of starting therapy) has been shown. A 
sustained effect for risedronate has been shown 
through 5 yr and suggested through 7 yr. Ten-year 
data with alendronate and 8 yr data with risedronate 
indicated good tolerability and safety; it is unlikely 
that longer-term studies will be done. Side effects 

that emerged in clinical trials include esophageal 
irritation with oral administration and acute phase 
response with iv treatment or high-dose oral 
therapy. Uncommon side effects that have been 
noted with wide clinical use include osteonecrosis 
of the jaw, musculoskeletal complaints, and atypical 
fractures. The numbers of events are small, and a 
clear cause-and effect relationship between these 
events and bisphosphonate treatment has not been 
established. Because bisphosphonates accumulate in 
bone, they create a reservoir leading to continued 
release from bone for months or years after 
treatment is stopped. Studies with risedronate and 
alendronate suggest that if treatment is stopped after 
3–5 yr, there is persisting antifracture efficacy, at 
least for 1–2 yr. 
 
Conclusions: Bisphosphonates are popular and 
effective for treatment of osteoporosis. Because 
they accumulate in bone and provide some residual 
antifracture reduction when treatment is stopped, 
we recommend a drug holiday after 5–10 yr of 
bisphosphonate treatment. The duration of treatment 
and length of the holiday are based on fracture risk 
and pharmacokinetics of the bisphosphonate used. 
Patients at mild risk might stop treatment after 5 yr 
and remain off as long as bone mineral density is 
stable and no fractures occur. Higher risk patients 
should be treated for 10 yr, have a holiday of no 
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more than a year or two, and perhaps be on a 
nonbisphosphonate treatment during that time. (J 

Clin Endocrinol Metab 95: 1555–1565, 2010) 
 
JACO Editorial Review 
 
Every chemical we enter into our bodies has the 
potential to cause some kind of effect, good or bad. 
The treatment for osteoporosis, by the medical 
community has routinely been the use of 
alendronate (biphosphonate derivative) since its‟ 
release for this condition in 1995. The long term 
effects, however, have not been apparent until most 
recently. Only aledronate, risedronate and 
zoledronate have evidence of reducing hip fractures, 
as well as non-vertebral fractures.  
 
The bone resportion is very effective. Treatment 
with biphosphonates tends to result in some bone 
mineral density increase as the osteoblasts have an 
affinity for the R2 side. Changing the side chains 
causes similar compounds with varying efficacy. 
Clinical trials have shown positive results for the 
treatment of prevention of bone loss as a result of 
estrogen deficiency, aging, glucocorticoid use 
(glucocorticoid induced osteoporosis) and 
prevention of fracture in women with post-
menopausal osteoporosis. 
 
Biphosphonates are a class of phosphates which 
have the affinity to bind with calcium magnesium or 
phosphate ions. This makes them an attractive 
candidate when trying to combat the malabsorption 
disease of osteoporosis. Biphosphonates  
compounds made of 2 phosphonic acid and a center 
carbon with two randomized side chains (R1 and 
R2). The R1 has the binding affinity and the R2 has 
the antiresorptive side. The R2 is the reason that 
even after the medication has been stopped, the 
effect continues. The binding sites are unsaturable 
and the skeleton is vast, thus, the medication cannot 
become toxic in the bones. It is often used for a 
number of years and then a hiatus is taken for a few 
months and then started up again. 
 
The original use of this class of drug was for it‟s 
antiscaling effect, as it would readily bind to the 
hydroxapatite crystals as a bone hook to divalent 
cations such as calcium and magnesium. It was also 
used as a marker for nuclear bone scintigraphy, as it 

has a strong affinity to bind to bone cells.   The late 
1960‟s brought biphosphonates to the metabolic 
bone disease frontline. The affinity for the 
biphosphonates to bind divalent cations makes it a 
reasonable candidate for osteoporosis treatment. 
However, although the biphosphonates decrease 
osteoclastic activity (boney breakdown) only 50% 
of <1% is actually bound to the cations. This is 
completely blocked if the patient takes it with any 
other divalent containing food or liquid. 
 
The dosing for this class of medication varies 
depending on degree of boney loss. There are some 
precautions in the oral administration which include 
an empty stomach and the ability to stay upright for 
a period of time. IV administration may cause 
myalgias, fever, leukopenia, fever etc. These side 
effects seemed to occur with the initial IV 
administration. Iritis is a rare side effect of both oral 
and IV administration. Impaired renal function may 
be a contra-indication, but was not studied. 
 
Some side effects may be too distant to relate cause 
and effect. This is due to the aforementioned long 
half life. Ostonecrosis of the jaw which is exposed 
necrotic bone of the maxillo-fascial bone which will 
not heal with 6-8 weeks. This is often a co-morbid 
factor of dental extraction, procedure or from ill 
fitting dentures. Although there is no established 
link, it cannot be discounted. Oddly enough, 
however, osteonecrosis of long bone is effectively 
treated with this class of medications. Regular 
dental check ups with good at-home dental hygiene 
is essential. 
 
Atrial fibrillation is also a potentially serious side 
effect in that population who were using 
zoledronates.  There were no increases in stroke or 
heart attack with this same population. There was a 
Danish study which linked an increased risk of AF 
in patients who were users of bisphosphonates vs. 
nonusers. The main risk factor in this group was 
advanced age and patients who were already at an 
increase risk of CV disease. Two large US studies 
did not find this correlation. 
 
Metanalysis of these 4 randomized trials related a 
significant increase risk of serious, but not all 
adverse AF events with bisphosphonate use. 
However, increase in stroke or death by cv event 
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was not increased. Correlation of data reveals no 
casual relationship for increased risk of AF as a 
serious adverse event; nor does it show causal 
relationship. The FDA does require that health 
professionals, although not asked to alter 
prescribing protocols, monitor the adverse 
reporting. 
 
Esophageal cancer was also reported as an adverse 
effect in 23 cases as reported by the FDA. There 
were 31 reported in Europe and Japan. The casual 
relationship can not be related as the time from 
initiation of drug and adverse effect was too brief 
(1-2 years). 
 
In theory, because of the erosive nature of the drug, 
it hypothesized that the erosive esophagitis, cancer 
was a sequelae. Esophageal biopsies of patients on 
Alendronate revealed  similar crystalline material as 
that of the drug. It also revealed muscosal 
abnormalities. More research is warranted, but as 
such, there is no causal relationship.  
 
Musculoskeletal pain is an uncommon but 
debilitating side effect. After discontinuation of the 
drug, most pain diminished. The causal relationship 
has not been confirmed. Patients suffering from a 
co-morbid cystic fibrosis also experienced ms pain 
which seems to be relieved if glucocorticoid therapy 
is administered prior to the initiation of therapy.  
 
Renal dysfunction patients have not been reported; 
however, patients with creatine clearance lower 
than 30 ml/min are not suggested to receive this 
drug as there is not enough experience. In an ad hoc 
randomized trial of 9 patients, no correlation 

between biphosphonate vs placebo use and adverse 
effect. 
 
IV administration of ibandronate and zoledronate in 
patients with higher (>30ml/min) creatine clearance 
rate showed no increase in adverse reaction. 
 
Atypical fracture 
 
No new safety concerns have arisen from a 10 year 
retrospective study. No new oversuppression of 
bone turnover has been reported. Since 
biphosphonates have a relatively long half life and 
the available binding sites on the skeletal are 
unsaturable, there seems to be no toxic level nor 
treatment duration.  
 
A one year follow up of a 3 year double blind study 
with risedronate revealed a lower than treatment 
level bone density marker and higher than treatment 
bone turnover rate.  The same was true with the 
phase 3 alendronate study which had similar results.  
Similarly, in a Fracture Intervention Trial Long-
Term Extension (FLEX) 5year follow up after 10 
years of treatment showed a 55% reduction in new 
fracture occurence compareed to those patients 
whose dosing was 5 year on 5 year off. A 
radiographic analysis indicated that subjects with T-
scores of <12.5 showed a nonvertebral fracture 
reduction of 50%. 
 
In conclusion, the data seems to indicate that a 
longer term use of biphosphonates is more 
efficatious in the reduction of non-vertebral 
fractures. Seemingly, the low risks that may occur 
do not outweigh the benefits. 
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Authors’ Abstract: 
 
The development of bisphosphonate therapy 
represented an important advance in the treatment 
of low bone mass and osteoporosis, conditions that 
affect more than half of individuals older than 50 
years. Currently available bisphosphonates have 
been shown to reduce spine, nonspine, and hip 
fractures in individuals 
at increased risk of fracture. Case reports and 
limited clinical series over the past 5 years have 
raised concern that prolonged bisphosphonate 
therapy may suppress bone remodeling to the extent 
that normal bone repair is impaired, resulting in 
increased fracture risk. Fractures potentially 
resulting from suppressed bone turnover have been 
described as “atypical,” affecting sites such as the 
subtrochanteric femur that are infrequently affected 
by osteoporotic fractures. A prodrome of thigh pain, 
lack of trauma prior to the fracture, and specific 
radiological characteristics have also been reported. 
Data are limited on the prevalence of, risk factors 
for, and treatment of this potential problem. Current 
strategies include fracture risk assessment, targeting 
bisphosphonate 
therapy appropriately to individuals at increased 
risk of fracture, considering a 12-month interruption 
in therapy after 5 years in patients who are 

clinically stable, and considering teriparatide 
treatment in individuals who experience an atypical 
fracture while receiving bisphosphonate therapy. 
 
JACO Editorial Summary: 

 The article was authored by an MD from 
John Hopkins School of Medicine, 
Baltimore, Maryland. 

 
 The case of a 58 year old female presenting 

with a non-healing subtrochanteric hip 
fracture following ten years of 
bisphosphonate therapy for osteopenia is 
presented. 

 
 The purpose of the study was to review this 

case of atypical fracture and discuss the 
question of whether prolonged 
bisphosphonate therapy suppresses bone 
remodelling sufficiently to prevent the 
maintenance of skeletal strength. 

 
 Bisphosphonates have been shown to reduce 

bone turnover and increase bone density by 
targeting osteoclasts and thus, reducing bone 
resorption.  Bone resorption  decreases 
initially followed within weeks or months by 
decreased bone formation.  
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 After publication of a case series in 2005 of 

9 atypical fractures of patients treated with 
bisphosphonate therapy, the concern was 
raised about “over-suppression” of bone 
turnover with bisphosphonates causing 
atypical fractures.   

 
 The possible mechanism causing atypical 

fracture is thought to be that microscopic 
cracking occurs daily as a result of weight-
bearing activity. These are normally repaired 
with routine bone remodelling.  Reduced 
bone remodelling induced by 
bisphosphonates allows accumulation of 
unrepaired skeletal damage and atypical 
fracture may occur. 

 
 An individual‟s bone remodelling is difficult 

to assess and is best done by tetracycline 
double-labeled bone biopsy.  However, 
studies using this technique are rare and 
include confounding factors such as use of 
other medications such as estrogen or gluco-
corticoids, which also suppress bone 
formation.  

 
 Research into long-term use of 

bisphosphonates is unclear with an un-
controlled study of bone biopsy data after 5 
years and 10 years of bisphosphonate 

therapy, respectively,  showing no 
significant differences. Randomised trials of 
bone turn-over markers with bisphosphonate 
therapy have shown sustained decreases of 
30-50%, although there were no progressive 
decreases up to 10 years of treatment.  

 
 New approaches to treating osteopenia are 

suggested such as following WHO multi-
variate model using bone density along with 
risk factors 
(http:///www.sheffield.ac.uk/FRAX/) or 
following 5 years of bisphosphonate use 
with a 12 month “drug holiday.” 
 

 Data is not yet available to guide treatment 
for individuals with atypical fracture.  

 

Summary: 

Atypical fractures, although concerning, are 
infrequent and shouldn‟t preclude the initiation of 
bisphosphonate therapy in appropriate patients.  
Clinicians should stay alert to symptoms of deep 
thigh pain, worsening with weight bearing, often 
bilateral, as possible marker of atypical fracture in 
patients with long-term bisphosphonate therapy.  
On-going research into prevalence of atypical 
fractures and association with bisphosphonate 
therapy is required. Meanwhile, new approaches to 
bisphosphonate usage are appropriate. 
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Book Tribute 
 
 

The Journey of Scott Haldeman 
By Reed B. Phillips, DC, MCSM, PhD 

 
Is he a chiropractor or is he an MD? I think he is a 
traitor to our profession? He is an academic and 
really doesn't understand what it means to be in 
practice! He has never really had to struggle to 
make a living, life was handed to him on a silver 
platter. I think he is arrogant, pompous and has an 
over-inflated sense of self-worth! 
  
If you believe there is a single ounce of credibility 
to any of the above statements, you of all people 
need to read the recently released biography - The 
Journey of Scott Haldeman. [available through 
www.Frontoffice.com] 
  
Scott is a thrid generation chiropractor, his mother 
being the first licensed female chiropractor to 
practice in Canada. While thought of as a South 
African, Scott was born in Canada and traveled to 
South Africa at the age of six when his father 
decided to move his chiropractic practice to 
Pretoria. Scott grew up under the hands of a very 
devoted and successful chiropractor, attended 
Palmer College of Chiropractic in the early sixties 
and returned to practice with his father for another 
five years before advancing in his journey. 
  
While practicing with his father in South Africa, 
chiropractic came under significant political pressue 
and in essence had been legislated to go out of 
existence as current practitioners retired or passed 
away. Such pressure motivated Scott to pursue a 
Bachelor's and Master's degree at the University of 
Pretoria to better arm himself for the political 
debates then occurring but moreover to establish the 
scientific validity of the many chiropractic concepts 
and theories he had learned at Palmer.  
  
Upon completion of his Master's work, Scott was 
accepted to a PhD program in neurophysiology at 
the University of British Columbia. The only way 
he could sustain himself and his wife Joan was to 

practice in the evenings after school. To do so 
necessitated an additional year of training at CMCC 
before he could qualify for licensure in British 
Columbia.  
  
While pursuing his PhD, Scott soon recognized that 
credibility for his research work would be enhanced 
were he to have the MD credentials in addition to 
his PhD. The journey becomes very interesting 
during this period of his life. Upon completion of 
his MD, it was only natural to specialize in 
neurology which he did so with distinction and 
ended up in Southern California where he and Joan 
now call home with their two children and a 
growing list of grandchildren. 
  
Throughout his journey, Scott never denied nor 
turned his back on his roots as a chiropractor. He 
had many opportunities to do so and was often 
disappointed by the lack of support and appreciation 
he received from his fellow chiropractic colleagues. 
Yet, as in every other aspect of his life, he stayed 
the course, never denied being a chiropractor and, 
as the story unfolds, he broke through more glass 
ceilings and overcame more barriers to the 
chiropractic profession than any other person in the 
last 50 years.  
  
Chiropractic and medicine owe due homage to a 
person who has dedicated his life, and continues to 
dedicate his life, to helping those who suffer from 
spine problems. He has become the most renowned 
and most published specialist in this area and with 
his fame, chiropractic has migrated to be part of the 
mainstream of health care. 
  
Thank you Scott for all you have done and continue 
to do, 
  
Reed B. Phillips, D.C., PhD - Author of the Journey 
of Scott Haldeman 
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Medicare Compliance 
 
 

Commitment to Quality Healthcare 
Anthony W. Hamm, DC, FACO 

 
Health care reimbursement is evolving from its 
current “passive payer” system to an “active 
purchaser” system.  The current Medicare Physician 
Fee Schedule is based on quantity and resources 
consumed versus quality or value.  The system is 
moving toward value-based purchasing of health 
services.  The Medicare Improvements for Patients 
and Providers Act (MIPPA) enacted in 2008 
required the development of a plan to transition to a 
value-based purchasing program for Medicare 
payments. 
 
According to the Institute of Medicine (IOM), 
health outcomes in the US can be improved by a 
reduction in medical errors and stronger reliance on 
evidence-based practice.  The American 
Chiropractic Association supports evidence-based 
medicine and best practices that are predicated by 
objective review of the most current and valid 
available literature and other sources.  In 2006 
Congress passed legislation establishing what is 
now called Physician Quality Reporting System 
(PQRS).  This system of reporting is designed to 
focus attention on quality care through structural 
measures, process measures and outcome measures.  
This is accomplished through the determination of 
best practices, data collection and reporting results, 
setting targets, aligning incentives and improving 
systems. 
 
Many organizations are involved in development 
and support of quality measures and reporting, 
including the ACA Performance Measures 
Workgroup.  Others include the AMA Physician 
Consortium for Performance Improvement (PCPI), 
National Committee for Quality Assurance 
(NCQA), Quality Integrity Organizations (QIOs) 
and others.  Chiropractic is represented on all of 
these policy-making panels. 
 
PQRS is simply a means of reporting to CMS 
(Medicare) that certain clinical processes were 
carried out during a patient encounter.  The single 

most valid reason chiropractic physicians should 
participate in PQRS is that it equates to improved 
patient care.  In 2011 there are 3 applicable 
individual measures related to chiropractic practice 
that can be reported: 

 Pain assessment prior to patient therapy 
 Functional outcome assessment 
 Health information technology; EHR 

adoption/use 
 
Reporting periods are January 1-December 31, 2011 
and July 1-December 31, 2011.  During this 
calendar year if the 50% threshold of reporting 
eligible cases is met, a 1% bonus will be paid by 
CMS based on Medicare allowable charges.  
 
Please keep in mind that the current PQRS is based 
on structural and process measures only.  The 
construct of a measure is a clinical action performed 
on an eligible patient.  In this case it will involve the 
reporting of a temporary G code to the carrier on a 
patient that received a CMT service (98940-2). 
 
As an example we will discuss the first applicable 
measure; pain assessment prior to patient therapy.  
In this scenario the eligible patient is a Medicare 
beneficiary over the age of 18 with a complaint of 
pain.  The clinical process must include assessment 
of that pain with respect to location, description and 
intensity. Further requirements in this case include 
documentation of a follow-up plan and chiropractic 
manipulative treatment.  If these criteria are 
satisfied the applicable G-code is reported on the 
claim form and submitted to the Medicare carrier.  
The applicable G code in this case is G8440 and is 
added on a separate line on the claim form along 
with other applicable CPT codes. 
 
While reporting through PQRS seems complicated 
and over-burdensome, it is in reality quite seamless.  
The learning curve is short and most of the 
reporting is a function of billing staff.  The carrot is 
the current 1% bonus in order to promote provider 
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familiarity with quality reporting.  And while 
reporting is currently a voluntary effort, it is 
scheduled to become mandatory in 2015. Once 
mandatory, providers will be assessed a penalty for 
failing to report applicable measures. 
 
Our profession has long history of providing quality 
patient care.  PQRS affords us an opportunity to 
focus attention on the quality of patient care 

provided by chiropractic physicians. In the current 
health reform debate this has never been more 
critical. 
 
For further information or to learn about reporting 
the 3 applicable chiropractic specific quality 
measures go to www.acatoday.org/pqrs.  Should 
you have questions contact gr@acatoday.org.  Other 
resources include www.cms.hhs.gov/PQRS.  
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Visit the Web Site of the 

Academy of Chiropractic Orthopedists 

www.DCOrthoAcademy.com 

The Academy is working in a proactive manner as an advocate of 
chiropractic patients, chiropractic orthopedists and the chiropractic 

profession.  Many advances and services are being offered by the 
Academy including: 

 Chiropractic Orthopedic Diplomate Examination 
 
 Orthopedic Diplomate Re-Credentialing and Re-Certification 

 
 Membership among respected leaders of the chiropractic profession 
 
 Up to date database to inform Insurance Industry / Legal / Patient / 

Consumers of your membership among elite professionals 
 

 The Journal of the Academy of Chiropractic Orthopedists (JACO) - A 
peer-reviewed, indexed journal that promulgates academic excellence 

and higher learning. 
 
To Join or Renew your Membership as a Fellow of the Academy of 

Chiropractic Orthopedists, go to:  
 

http://www.dcorthoacademy.com/membership.php 
 
 
 

 

http://www.dcorthoacademy.com/
http://www.dcorthoacademy.com/membership.php
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To order the newly designed 

Academy of Chiropractic Orthopedists’  
Patient Education Brochure, purchase is now available at: 

http://www.dcorthoacademy.com/store-pamphlet.php 

 

http://www.dcorthoacademy.com/store-pamphlet.php



