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EDITORIAL

Dear Members

It is my pleasure and privilege to be in this post.  I thank all the TNOA members and wish you all good future and
wish you happy Diwali.

I request all members to take active participation in sending the articles for publication. This will definitely improve
the standard of journal. I also request the scientific committee of the coming TNOACON to send the articles
received by them to me so that the journal editor gets adequate articles.

I request all TNOA members feel and believe in improving the standard of the journal and please contribute with
journal articles

I once again make humble request from all members to send journal article and all the teaching staff to encourage
the students to publish. This will be long struggle till we index it.

Above all to know the readership it is important to have feedback and letters to the editor, please put forth your
comments , constructive criticism and also request for answers from the author so that we as editorial board will
feel happy to make it even better, and also this helps in indexation.

Finally I wish all the readers a healthy, prosperous life

Thanking you

With regards

Dheenadhayalan J
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THE STETHOSCOPE AND THE ORTHOPAEDIC

SURGEON
Prof. A. Devadoss, Chairman & Chief of Orthopaedics

Devadoss Multi Speciality Hospital
Institute of Orthopaedic Research and Accident Surgery, Madurai.

I was reading an article in the “Hindu” the other
day “Why the stethoscope needs to stay” it occurred to
me that many of the orthopaedic surgeon do not carry a
stethoscope is their white coat. When we were entering
into the clinical side of the undergraduate medical
degree, we were all excited about buying a stethoscope
and putting it around our neck with our white coat on.
For me my grandfather gifted me a stethoscope which I
am still keeping.

On our first day in the medical posting in the
medical college, our professor of medicine Prof.M.D
Ananthachari gave a wounderful lecture on stethoscope
and its uses which is still ringing in my ears. He used to
tell us jokingly that your stethoscope is your second wife.
Never give it for use to your friends and they may use it
differently and roughly ant the ear piece may become
loose and we may have some difficulty in using it
properly later.

I asked my post graduates who finished their
Diploma in Orthopaedics, whether they used stethoscope
when they underwent training in their previous
institution. All of them told me that they never carried a
stethoscope for the last two years and neither their Chief
carried the stethoscope. I was really stunned. We all
struggled hard to enter into medicine at school to get the
medical degree and the stethoscope hanging in our neck.

Over a period of four and half decades as an
orthopaedic surgeon , my white coat will always have a
stethoscope , inch tape, knee hammer and pen torch This
I find is lacking in the present generation unfortunately.
The present day generation are carrying their “ i-phone
in their white coat to clear their doubts  in the subjects
when I ask them any questions.

The stethoscope is an important instrument for
a trauma surgeon. In the emergency ward, to check the
air entry following a chest injury, to listen  to the bowel
sounds after an abdominal and pelvic injury in a poly

trauma patient. Although a CT (Computerised
Tomografy) Chest and CT abdomen is necessary after
wards, in the emergency situation like tension pneumotho-
rax or Haemothorax by listening to the chest using
Stethoscope, one can relieve the tension Pneumothorax
immediately and relieve the breathlessness and also put
an ICD tube for the Haemothorax without shifting the
patient for a CT Chest.

The Stethoscope also helps in the patient’s con-
fidence in the doctor.During  the ward rounds an old
lady who had a internal fixation for a fractured  hip may
complain of cough, and request you to check her chest ,
by putting the stethoscope on her chest wall and listen-
ing will give the patient a lot of solace even if there are
no lung signs . Patient feels happy and develop more
confidence in your treatment apart from the orthopaedic
treatment.

One day in my ward my registrar has gone for
the evening rounds .He did not have the stethoscope
around his neck and also his white coat. The patient asked
the doctor why are you coming and disturbing me,
already one doctor with white coat came and gave me
exercise and examined also. The other doctor with the
white coat was the physiotherapist. Our doctor did not
have his white coat or the stethoscope and no wonder
how he can be identified as a doctor.

Although many orthopaedic surgeons do not
carry their stethoscope, it is sometimes embarrassing that
there is no stethoscope available in the ward or
operation theatre at night time where it is locked up by
the day nurse in the cupboard. This is a common
occurrence in many Hospitals. Of course we have the
modern electronic B.P apparatus which gives you the
recording directly in the monitor without the stethoscope
however it is not reliable unlike mercurial B.P apparatus
and stethoscope.
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In this 21st century things are changing fast in
the electronic field and information technology. We are
in a new world than what we were 60 to 70 years ago.
Clinging on to the stethoscope for your trade mark as
doctor may become obsolete and may be replaced by
cell phone like electronic stethoscope by which you can
hear the heart sounds, breath sounds and abdominal in-
testinal sounds etc..in the speaker . I am told already
small ECG cell phone like instrument which you place
over the left side of chest and give the ECG recording
and report in the screen. Is available in U.S.

I am of the strong opinion that as an orthopaedic

surgeon we must not loose our clinical acumen as a
physician, surgeon and an orthopaedic surgeon.

The orthopaedic surgeon is an all-rounder; he
can diagnose metabolic diseases, haematopoietic
disorders, and neurological disorders in orthopaedic
neurology.

My wish is that the orthopaedic surgeons do not
discard the Stethoscope in his day to day practice to
maintain the dignity and decorum and not to sever the
umbilical cord of life in his profession - the stethoscope.

Prof. A. Devadoss
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MODIC VERTEBRAL ENDPLATE CHANGES - PREVALENCE,
PATTERNS AND GENETIC ASSOCIATION - ANALYSIS OF 40

CANDIDATE GENES IN 809 PATIENTS
Dr. P. Rishi M Kanna, Ms Ranjani Raja Reddy, Dr. Natesan Senthil, Dr. Muthuraja Raveendran,

Dr. Kenneth MC Cheung, Dr. Danny Chan , Dr Patrick YP Kao, Dr. Ajoy Prasad Shetty ,
Dr. S Rajasekaran

Ganga Medical Centre and Hospital, Coimbatore.

ABSTRACT
Introduction
Modic changes (MC) are vertebral end plate signal changes observed in sagittal magnetic resonance imaging
sequences. Though the true significance of MC is not known, a significant association between non-specific
low back pain and MC have been described in different studies. Recently the role of genetic factors in the
etiology of MC is being evaluated by different researchers. Interleukin-1A (IL1A) and matrix metalloproteinase-
3 (MMP3) polymorphisms together were associated with type II Modic changes in one study. However there is
lack of studies on a larger patient subset, and candidate genes involved in other disc degeneration phenotypes
have not been studied. The present study purports to evaluate the prevalence of MC and the potential role of
genetic polymorphisms in 40 candidate genes (including 71 SNPs) in a large cohort.
Materials and Methods:
The study was a cross sectional study of  patients presenting at the Spine Unit of a tertiary referral hospital.
An individual was included in the study based on the following criteria: any sex, between the age group of
18 to 70 years, no evidence of other spinal diseases, no history of previous lumbar spine surgery and no
history of significant spinal injury. The MRI included T1 and T2 weighted axial, and sagittal sections of the
lumbar spine (T12- S1) and a screening MRI- T2 weighted sagittal images of the whole spine. The presence
and type of Modic changes were assessed in the sagittal T1 and T2 sequences. The genetic association
analysis of all the potential SNPs was made with reference to the presence or absence of the presence of
MC (case versus control analysis).
The blood samples were collected from the study population in EDTA containing tubes and stored at -80ºC
for laboratory analysis. DNA was extracted and Seventy one SNPs in 40 candidate genes were selected for
analysis based on previous genetic studies on lumbar discs.  Genotyping of SNPs of case and control
samples was performed using the Sequenome® platform. The SNPs prevalent in all the target genes of
study population was predicted and association test was performed by using PLINK software based on the
nature of SNPs.
Results
There were 809 individuals who satisfied the inclusion criteria, consisting of 455 males and 354 females. The
mean age of the patients was 36.7 ± 10.8 years. Based on the presence of MC at any one of the five lumbar discs,
the total population was divided into 702 controls and 107 cases. Among the 107 cases, 64 patients had single
level MC (7.9%), 32 had double level MC (3.9%), five each had three and four level MC (0.6%) and one patient
had multi-level MC. Modic changes were identified in 251 endplates among the 1070 endplates. MC was more
commonly situated in the lower endplates (149, 59.4%) than in the upper endplates (102, 40.6%). L4-5
endplates were the most commonly affected level (n=77, 30.7%) followed by L5-S1 (n=66, 26.3%), L3-4 (n=60,
23.9%), L2-3 (n=31, 12.4%) and L1-2 (n=17, 6.8%).
Among the 251 endplates with MC, Type 2 MC was the most commonly observed pattern (n=206, 82%),
followed by Type 1 (n=27, 10.8%) and Type 3 (n=18, 7.2%). Mirroring endplate MC was observed in 75 discs
(29.8%) among the total 535 discs of the 107 cases. Type 2 MC was the most common observed pattern (n=66,
88%) followed by Type 1 (n=7, 9.3%) and Type 3 (n=2, 2.7%) MC. Mixed patterns were observed in 9 discs
including two (I and II pattern) and seven (II and III pattern).
Among the 40 candidate genes studied, two of them showed significant association with the presence of MC.
The rs2228570 SNP of Vitamin D receptor (VDR) gene (p=0.02) and rs17099008 SNP of Matrix Metallo
proteinase (MMP 20) (p= 0.03) were significantly associated with MC in the study population. Eighty four
patients had exclusively type 2 MC. The rs2066826 SNP of cyclo-oxygenase (COX2) gene (p=0.01) and rs11247361
of Insulin Growth Factor Receptor (IGF1R) (p=0.03) were significantly associated with Type 2 MC.
Conclusion
The significance and etiology of Modic changes are not clear but have been increasingly implicated in low
back pain. Understanding the etiopathogenetic mechanisms of Modic changes would tremendously help us
to plan preventive and therapeutic strategies. The possibility of genetic factors in the causation of Modic
changes is being probed recently. The present study identifies genetic polymorphisms of VDR, MMP 20,
COX 2 and IGF1R to be significantly associated with MC in a large population. These associations have not
been reported previously.



Tamil Nadu Orthopaedic Journal Vol.40, Issue 2, August 20144

INTRODUCTION
Modic changes (MC) are vertebral end plate

signal changes observed in sagittal magnetic resonance
imaging sequences (1). Three types have been described,
where type 1 refers to hypointense T1 and hyperintense
T2 signal changes, type 2 refers to hyperintense signals
in both T1 and T2 images and type 3 refers to hypointense
signal changes in T1 and T2 images. MC has been de-
scribed in the lumbar, thoracic and cervical spine but it is
predominantly observed in the lumbar spine.

Though the true significance of MC is not known,
a significant association between non-specific low back
pain and MC have been described in different studies (2,3).
Studies have observed significant association between
Modic changes and the presence of lumbar disc degen-
eration also (4,5). The prevalence of MC varies from 18
to 62% in patients with low back pain, with type I and
type II being the most common observed patterns (2,3).

The etiopathogenesis of MC is still not clear and
both mechanical and biochemical reasons have been de-
scribed. With the initiation of disc degeneration, the in-
creased stress on the end plates can result in
microfractures and fissures within the end plates and
this could be a major source of MC. The histopathologi-
cal observation of microfissures and neovascularisation
within the end plates in type 1 MC supports this biome-
chanical theory. Several authors have suggested that bio-
chemical factors including infection and inflammation
could be the cause of MC. Albert et al postulated that
with the presence of disc herniation and
neovascularisation, anaerobic bacteria can lodge in the
endplates initiating edema and inflammation (6). Elevated
levels of inflammatory mediators such as interleukins and
pro-inflammatory cytokines have been detected in end
plates with MC (7).

Genetic factors have gained credence recently
as possible etiologic mechanism for disc degeneration,
low back pain and sciatica. Since low back pain and disc
degeneration represent a structural failure of disc, genes
coding for the structural components of intervertebral
discs, genes involved in matrix turnover and organiza-
tion, such as collagen, aggrecan, and matrix
metalloproteinases have been linked in the mechanical
failure of the disc (8,9). Recently the role of genetic fac-
tors in the etiology of MC is being evaluated by different
researchers. Maataa et al studied 831 twins for herita-
bility of MC and concluded that MC is heritable with
16–43% prevalence of MC heritability (10). In 2008,
Karppinen et al studied the possible genetic associations
of MC. Thirteen variations in 8 genes were genotyped
in an occupational cohort of 159 male train engineers
and 69 male paper mill workers. One hundred and twenty
eight (56%) patients were found to have Modic changes

at one or more disc levels. None of the single nucleotide
polymorphisms (SNP) was significantly associated with
Modic changes but when gene-gene interactions were
evaluated, interleukin-1A (IL1A) and matrix
metalloproteinase-3 (MMP3) polymorphisms together
were associated with type II Modic changes (11). How-
ever there is lack of studies on a larger patient subset,
and candidate genes involved in other disc degeneration
phenotypes have not been studied. The present study
purports to evaluate the potential role of genetic poly-
morphisms in 40 candidate genes (including 71 SNPs)
with MC in a larger cohort.

MATERIALS AND METHODS
Recruitment of study subjects and division into

case-control cohorts
Institutional review board approval was obtained

before starting the study. The study was a cross sec-
tional study and the study population was recruited from
patients presenting at the Spine Unit of a tertiary refer-
ral hospital. An individual was included in the study based
on the following criteria: any sex, between the age group
of 18 to 70 years, no evidence of other spinal diseases
(congenital, pathological, inflammatory, infective), no his-
tory of previous lumbar spine surgery and no history of
significant spinal injury. Clinical phenotypes such as back
pain, neurological symptoms and signs of radiculopathy
were not considered as criteria. Any patient who re-
quired a MRI of the lumbar spine and who met the in-
clusion criteria was explained about the study and if con-
sented, was included in the project. Healthy human vol-
unteers working (hospital personnel) were also included
in the study. A well informed, thoroughly explained, de-
tailed informed written consent of the study subjects were
obtained.
Radiological evaluation & interpretation of MRI

All individuals were screened by a whole spine
MRI. The MRI included T1 and T2 weighted axial, and
sagittal sections of the lumbar spine (T12- S1) and a
screening MRI- T2 weighted sagittal images of the whole
spine (1.5 Tesla MRI, Siemens, Germany). The scan-
ning protocol was as follows: sagittal T1 turbo spine echo
sequence of recovery time 400-750ms, echo time 10-
13ms, slice thickness 4 mm and field of view 360 x 360
and sagittal T2 turbo spin echo sequence of recovery
time 2800- 3400 ms, echo time 50 -100ms, slice thick-
ness of 4 mm and field of view was 360 x 360 mm. For
the purpose of analysis of MC, only the lumbar region
was studied. All five lumbar discs from L1 to S1 were
analyzed, and in patients with transitional lumbo-sacral
vertebra, the last five mobile discs were studied. The
presence and type of Modic changes were assessed in
the sagittal T1 and T2 sequences (Figures 1-3). Pres-

Dr. P. Rishi M Kanna et al
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ence of endplate signal changes in the anterior and pos-
terior corners of the vertebral body near the disc and
signal changes subjacent to the entire endplate were con-
sidered while signal changes adjacent to Schmorl’s nodes
were excluded. Five sagittal sequences including one mid-
sagittal and four parasagittal sections were studied in all
patients. Evaluation of the MC types was performed by
two independent observers (two spine surgeons). The
inter-observer reliability between them was excellent
(kappa statistic of 0.82 ± 0.07). Any dispute between
the two observers was settled by consensus. The ge-
netic association analysis of all the potential SNPs was
made with reference to the presence or absence of the
presence of MC (case versus control analysis). Those
individuals without MC in any of the lumbar discs were
considered as controls while those with MC in either or
both the endplates at any one of the lumbar disc levels
were considered as cases.

Selection of Putative Candidate SNPs
The blood samples were collected from the

study population in EDTA containing tubes and stored at
-80ºC for laboratory analysis. DNA was extracted from
the frozen human blood. The quality and quantity of DNA
was checked by Agarose gel electrophoresis and spec-
trophotometry.

Type 1: MODIC CHANGES AT L3-4 INFERIOR
ENDPLATE. Hypointense T1 signal and
Hyperintense T2 signal changes are seen

Type 2: MODIC CHANGES AT L5-S1 SUPERIOR
ENDPLATE. Hyperintense T1 signal and T2 signal

changes are seen

Type 3: MODIC CHANGES AT L5-S1 INFERIOR
ENDPLATE. Hypointense T1 signal and and T2

signal changes are seen

S eventy one SNPs in 40 candidate genes were
selected for analysis based on previous genetic studies
on lumbar disc degeneration including candidate genes
which encode for vital disc components, potential genes
which have been implicated in other multi-factorial etio-
logic diseases, and genes involved in important intracel-
lular signaling mechanisms. Genotyping of SNPs of case
and control samples was performed using the
Sequenome® platform. The Mass ARRAY Assay De-
sign software was used to design amplification and al-
lele-specific extension primers. The extension primer was
designed to hybridize to the amplicon near the SNP site
for the extension of a single base or a few bases de-
pending on the genotype of the allele. PCR reactions
were set up in 384 well plates using 5 ng of genomic

Modic vertebral endplate changes - Prevalence, patterns and genetic association - Analysis of 40 candidate genes in 809 patients
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DNA as template. The final base-extension products
were desalted using SpectroClean resin (Sequenom)
mixed with 3-hydroxypicolinic acid and analyzed using a
modified Brucker Autoflex MALDI-TOF mass spec-
trometer. The SpectroAquire and MassARRAY Typer
Software packages (Sequenom, San Diego, CA, USA)
were used for interpretation and Typer analyser
V3.4.0.18 was used to review and analyse all data.

Association analysis
PLINK was used for all the downstream analy-

sis and validation data. The SNPs prevalent in all the
target genes of study population was predicted and as-
sociation test was performed by using PLINK software
based on the nature of SNPs. Probability value and odds
ratio were estimated for all the 71 SNPs, and also tested

their significance towards MC. LD pattern for the sig-
nificant gene was performed by Haploview software with
the help of The International HapMap Project.

RESULTS
There were 809 individuals who satisfied the

inclusion criteria, consisting of 455 males and 354 fe-
males. The study subjects included 204 healthy volun-
teers and 605 patients (Table 1). The mean age of the
patients was 36.7 ± 10.8 years. Based on the presence
of MC at any one of the five lumbar discs, the total popu-
lation was divided into 702 controls and 107 cases. There
was no significant difference between the controls and
cases in terms of age (35.9 ± 10.5 versus 42.2 ± 10.9)
and male: female distribution (56%:44% versus
54%:46%).

Among the 107 cases, 64 patients had single level MC
(7.9%), 32 had double level MC (3.9%), five each had
three and four level MC (0.6%) and one patient had multi-
level MC (Table 2). Modic changes were identified in
251 endplates among the 1070 endplates. MC were more

commonly situated in the lower endplates (149, 59.4%)
than in the upper endplates (102, 40.6%). L4-5 endplates
were the most commonly affected level (n=77, 30.7%)
followed by L5-S1 (n=66, 26.3%), L3-4 (n=60, 23.9%),
L2-3 (n=31, 12.4%) and L1-2 (n=17, 6.8%) (Table 3).

Dr. P. Rishi M Kanna et al
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Among the 251 endplates with MC, Type 2 MC was the
most commonly observed pattern (n=206, 82%), followed
by Type 1 (n=27, 10.8%) and Type 3 (n=18, 7.2%). We
analysed the presence of mirroring endplate MC on ei-
ther side of a particular disc (i.e., the presence of same
Type 1,2 or 3 changes on both sides of a lumbar disc).
Mirroring endplate MC was observed in 75 discs (29.8%)

among the total 535 discs of the 107 cases. Type 2 MC
was the most common observed pattern (n=66, 88%)
followed by Type 1 (n=7, 9.3%) and Type 3 (n=2, 2.7%)
MC. Mixed patterns were observed in 9 discs including
two (I and II pattern) and seven (II and III pattern).
Mixed I and III pattern was not observed (Table 4).

Modic vertebral endplate changes - Prevalence, patterns and genetic association - Analysis of 40 candidate genes in 809 patients
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Among the 40 candidate genes studied (Table 7), two of
them showed significant association with the presence of
MC. The rs2228570 SNP of Vitamin D receptor (VDR)

gene (p=0.02) and rs17099008 SNP of Matrix Metallo
proteinase (MMP 20) (p= 0.03) were significantly asso-
ciated with MC in the study population (Table 5).

Since Type 2 MC was most commonly observed in our
study, we performed a sub-group analysis in this group.
Eighty four patients had exclusively type 2 MC. The
rs2066826 SNP of cyclo-oxygenase (COX2) gene

(p=0.01) and rs11247361 of Insulin Growth Factor Re-
ceptor (IGF1R) (p=0.03) were significantly associated
with Type 2 MC (Table 6).

Dr. P. Rishi M Kanna et al



Tamil Nadu Orthopaedic Journal Vol.40, Issue 2, August 20149

Modic vertebral endplate changes - Prevalence, patterns and genetic association - Analysis of 40 candidate genes in 809 patients



Tamil Nadu Orthopaedic Journal Vol.40, Issue 2, August 201410

Dr. P. Rishi M Kanna et al



Tamil Nadu Orthopaedic Journal Vol.40, Issue 2, August 201411

DISCUSSION
In the present study population of 809 individu-

als, genetic polymorphisms of VDR, MMP 20 were sig-
nificantly associated with MC. Modic changes are ver-
tebral endplate and adjacent bone marrow changes ob-
served in sagittal MR sequences. Though De Roos et al
described it for the first time (5), Modic was credited for
classifying these changes into three categories: type I
changes show a low signal intensity in T1-weighted im-
ages and a high SI in T2-weighted images, type II changes
show a high signal in both in T1 and T2 sequences and
type III changes show a low signal in both T1 and T2
sequences (1). Type I changes are presumed to indicate
an active inflammatory process in the subchondral re-
gion, whereas type II changes are presumed to reflect
fatty degeneration of the bone marrow. Type III changes

possibly indicate sclerosis in the subchondral region.
The prevalence of MC varies in different stud-

ies from 18-62% and the prevalence of each type also
varies. Based on previous studies, type I and type II are
the most common patterns in the lumbar spine. The in-
consistent results regarding the prevalence of MC stud-
ies could probably be due to differences in number of
patients, inclusion criteria, and study design. Chung et
al. in their study of 59 asymptomatic subjects observed
that type 2 changes (n=38) were more frequent than
type I changes (n=11) in 590 lumbar vertebral endplates
(12). In our study also, Type 2 MC was the most com-
monly observed pattern (n=206, 82%). Type 1 (10.8%)
and Type 3 (7.2%) were very infrequent. Among the
different lumbar levels, Modic et al. observed that the
distribution of MC at L4–L5 or L5–S1 were most com-

Modic vertebral endplate changes - Prevalence, patterns and genetic association - Analysis of 40 candidate genes in 809 patients
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mon. These observations were confirmed by Kuisma et
al. They also observed that the distribution of type I and
II was more in anterior 1/3 of vertebra than in posterior
2/3 of vertebra and the distribution of type II was pre-
dominant in the superior endplate versus in the inferior
endplate (13). In the present study, Modic changes were
more commonly situated in the lower endplates (149,
59.4%) than in the upper endplates (102, 40.6%). L4-5
endplates were the most commonly affected level (77,
30.7%) followed by L5-S1 (26.3%), L3-4 (23.9%), L2-
3 (12.4%) and L1-2 (6.8%).

Pathophysiologically MC has been considered
to arise following both biomechanical and biochemical
insults to the endplate. With progressive lumbar disc de-
generation, the increased stress on the endplates causes
calcification and micro-fractures. Such changes may lead
to an uneven distribution of loads across the entire disc
and thus may contribute to endplate fissures. Such
endplate breaks can cause neovascularisation, edema
and inflammatory response. This is observed as Type 1
Modic changes. Altered endplate function interferes with
the nutrition to the discs perpetuating further degenera-
tion of the nucleus pulposus. Modic et al. have demon-
strated that MC type I is characterized by disruption and
fissures of the endplates. Once the acute inflammation
settles, the inflammatory tissue is replaced by fatty mar-
row in the subchondral region which is seen as
hyperintense signal changes in T1 and T2 sequences
(Type II MC). In chronic situations, sclerosis and calci-
fication in the sub-chondral marrow is visualized as type
III MC.

Apart from biomechanical stress induced by the
degenerated discs on the endplate, active inflammation
induced by inflammatory cells, interleukins and cytokines
seems to play a big role in the pathogenesis of MC. A
significant association between low back pain and MC
has been described in several studies which also sup-
ports the role of inflammation in MC. Using the immu-
nohistochemical method, Ohtori et al. found that protein
gene product 9.5 (PGP)-immunoreactive nerve fibers
and tumor necrosis factor (TNF)-immunoreactive cells
in the endplates from patients with MC was significantly
more than in normal endplates on MRI (14). In our study,
we did not study the association between clinical pheno-
types such as low back pain and MC and hence could
not comment on this.

In the present study, among the 71 SNPs stud-
ied, two SNPs (VDR and MMP 20) had a significant
association with the presence of MC. Previous two stud-
ies on the genetic association of MC have observed dif-
ferent genes to be implicated including IL1 cluster,
MMP3, ADAMTS and TNF- á. Karpinnen et al studied
eight genes (COL9A2, COL9A3, COL11A2, IL1A,

IL1B, IL6, MMP3, and VDR) in an occupational cohort
of 159 male train engineers and 69 male paper mill work-
ers. All the subjects underwent MRI and evaluated for
MC. The authors have specifically studied Type II MC
and observed that none of the SNPs was significantly
associated with Modic changes when analyzed indepen-
dently, but when gene-gene interactions were evaluated,
interleukin-1A (IL1A) and IL1 gene cluster together with
MMP3 polymorphisms were associated with type II
Modic changes (11). In the present study, MMP 20 had
a significant association. Though Interleukin 1 and MMP
3 polymorphisms were studied, we could not derive any
association. In the study by Karpinnen et al, out of the
228 subjects, 128 (56%) were found to have MC at one
or more disc levels. In our study, 107 subjects had MC,
the incidence being 13% out of 809 individuals. The wide
age range, inclusion criteria and variable occupation pro-
file of the study subjects could be the reason for the
lesser incidence in the present study. In a subsequent
study by the same authors but on a patient group from a
different geographical area, they observed that among
108 men from three different occupations, the presence
of the minor allele of IL1A was associated with Modic
changes (10). Though both these studies underline the
importance of the IL1A gene in the pathophysiology of
Modic changes, we did not observe association with any
of the IL 1 genes (IL18RAP, IL1A, IL1B, IL1F5, IL1F10
and IL1RN) in our study.

The rs2228570 SNP of Vitamin D receptor
(VDR) gene had a strong association (p=0.02) with the
presence of MC in our study. Vitamin D receptor is a
steroid receptor and plays an important role in normal
bone mineralization and remodelling. It has two described
polymorphisms in its gene (FokI and TaqI) which have
been implicated in several orthopaedic conditions such
as osteoporosis, osteoarthritis and lumbar disc degen-
eration. VDR was the first reported gene associated with
disc degeneration in a study of monozygotic twins in a
Finnish population (15). This association was later con-
firmed in a study of 205 Japanese volunteers with the
TaqI polymorphism being more frequently associated with
multilevel disc disease, severe disc degeneration and disc
herniation (16). The association of the TaqI polymor-
phism to DDD was further substantiated in a Chinese
study. This association was observed to be age depen-
dant and in the Chinese cohort, positive assoiciation was
observed only for changes in the MRI signal intensity of
the nucleus pulposus but not for structural defects such
as annular tears and Schmorl’s nodes (17). In a study of
342 individuals, Rajasekaran et al studied genetic asso-
ciation of 58 SNPs with different MRI parameters of
disc degeneration including Pfirrmann’s grading, annu-
lar tear, disc bulge, Schmorl’s nodes and endplate dam-
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age score (18). Eleven of the 58 SNPs provided evi-
dence of association with either one of the phenotypes.
Interestingly the frequency of the risk t-allele of VDR
was very low in this study and an association could not
be found. The VDR frequency also varies significantly
different between the three major ethnic populations
evaluated in the other studies, being 8% in Asians, 31%
in Africans and 43% in Caucasians. The mechanism by
which the Taq I polymorphism predisposes to disc de-
generation and Modic changes is not clear.

The rs17099008 SNP of Matrix Metallo protein-
ase (MMP 20) (p= 0.03) was significantly associated
with MC. MMPs are a group of enzymes that partici-
pate in the degradation of the major structural compo-
nents of the intervertebral disc and are known to be in-
volved in the normal turnover and pathologic degrada-
tion of the extracellular matrix in connective tissue.
MMP-20 also known as enamel metalloproteinase or
enamelysin is an enzyme that in humans is encoded by
the MMP20 gene. Though other MMPs like MMP 3
and 10 have been linked to disc degeneration and Modic
changes, the association of MMP 20 with Modic changes
has been observed for the first time. MMP-3 has a po-
tential role in proteoglycan degradation and has been
shown to be involved in disc degeneration. There is also
evidence of induced MMP-3 expression related to me-
chanical load and inflammation. In the study by Karpinnen
et al, they observed that the combination of the T-C hap-
lotype of IL1A and the MMP3 minor 5A allele was as-
sociated with eightfold odd on Modic changes among
middle-aged Finnish men. It can be presumed that simi-
lar mechanisms play a role in the causation of Modic
changes through genetic polymorphisms of MMP 20.
In the sub-group analysis of 84 patients who had exclu-
sively type 2 MC, the rs2066826 SNP of cyclo-oxyge-
nase (COX2) gene (p=0.01) and rs11247361 of Insulin
Growth Factor Receptor (IGF1R) (p=0.03) were sig-
nificantly associated with Type 2 MC. Previous studies
have stated that Type II MC to be significantly associ-
ated with low back pain. Similarly cyclooxgenase 2 has
been identified to be expressed profoundly in patients
with symptomatic lumbar disc herniation. Since the as-
sociation between Type II MC and COX2 polymor-
phisms is a new observation, it opens up interesting pos-
sibilities of inflammation as the cause of pain in patients
with MC and the role of anti-inflammatory steroidal and
non-steroidal drugs in the management of painful MC.
Insulin-like growth factor 1 (IGF-1) and its receptor (in-
sulin-like growth factor 1 receptor, IGF1R) play signifi-
cant role in the regulation of extracellular matrix synthe-
sis and play a crucial role in maintaining the normal func-
tions of the intervertebral disc. Several studies have iden-

tified decreased expression of IGF1R as a possible etio-
logical factor for disc degeneration. Li et al studied lum-
bar discs of mice of different age groups and observed
significantly less amounts of proteoglycan and type-II
collagen, and higher total degenerative score in IGF1R
defective mice than in wild-type mice. They concluded
that reduced expression of IGF1R would lead to accel-
erated degeneration of lumbar discs (19). There are no
previous reports on the association of IGF1R polymor-
phism and MC but it is possible that defective IGF1R
could initiate matrix disintegration, fissures and endplate
damages.

CONCLUSION
Modic changes are common endplate changes

observed in about 13% of population. The significance
and etiology of these changes are not clear but have been
increasingly implicated in low back pain. Understanding
the etiopathogenetic mechanisms of Modic changes would
tremendously help us to plan preventive and therapeutic
strategies. The possibility of genetic factors in the causa-
tion of Modic changes is being probed recently. The
present study identifies genetic polymorphisms of VDR,
MMP 20, COX 2 and IGF1R to be significantly associ-
ated with MC in a large population. These associations
have not been reported previously. Previously described
associations with inflammatory genes such as Interleukins
were not proved in our population.
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PARAPLEGIA SECONDARY TO SPINAL CORD

COMPRESSION CAUSED BY ASPERGILLOMA

Dr. Ganesh G Ram, Dr. P.V. Vijayaraghavan, Dr. Karthick Kailash
Department of Orthopaedics, Sri Ramachandra Medical College, Porur, Chennai.

Abstract:
Central nervous system (CNS) aspergillosis is a rare and uniformly fatal

complication of disseminated disease, involving the cerebral hemispheres and cer-
ebellum in the majority of cases. It is a ubiquitous mold and refers to a group of dis-
eases caused by monomorphic mycelial fungi of the genus Aspergillosisfumigatus.
Outbreaks of invasive aspergillosis are a problem in immunocompromized persons
after they are exposed to air-borne spores. Aspergillosis causing spinal cord com-
pression due to epidural abscess formation and hypertrophic pachymeningitis is a rare
entity, thus such a case is presented herewith.

Case report
A 16-yrs old male was diagnosed in early child-

hood of chronic granulomatous disease with recurrent
abscess formation of lymph nodes and pneumonias. He
was on regular daily trimethoprim-sulphamethaxazole
prophylaxis. At twelve years of age, he developed os-
teomyelitis of the right 10th rib and underwent resection
and the necrotic material grew Aspergillosisfumigatus.
He was treated with amphotericin infusion for three
weeks followed by itraconazole for a month. Three years
later, he developed progressive weakness of both legs
with difficulty in walking.

Clinical examination revealed that the patient had
spastic paraperesis at a D10 spinal level with spinal ten-
derness at D7-D9. There was no obvious swelling in the
paraspinal region at that time. The bladder and bowel
functions were intact although he had little hesitancy of
micturation. The MRI of the thoracic spine revealed
paravertebral soft tissue density in the lower dorsal re-
gion D6-D8 with liquefaction in the centre consistent
with abscess. There was also a moth-eaten appearance
and destruction of D7 vertebral body.

We were consulted, the abscess was drained
followed by laminectomy of D6 to D11 vertebrae and
decompression was performed. The abscess material
grew Aspergillosisfumigatus. He was started on high-
dose amphotericin B for 30 days. Later, itraconazole was

given for a month. He also received broad-spectrum
antibiotics, namely imipenum, ciprofloaxacin and amikacin
during the postoperative period. He developed throm-
bophlebitis at the injection site, and later episodes of hy-
pokalemia which were managed by potassium supple-
ments. He was then put on plaster jacket and discharged.
On reviewing him after a month, he was paraplegic with
Grade 2/5 power in legs and had urinary and bowel
involvemenT.

MRI dorsal spine -T1 weighted sagittal contrast-
showing extradural aspergillosis compressing spi-
nal cord D6-8 with collapse of D7 vert. body
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There was also abscess formation at the
operation site with sinus, discharging pus. The wound swab
grew aspergillosis and he was given a six-week course of
amphotericin B and itraconazole. Bone
marrow transplantation was planned but he developed per-
sistent fever and the blood culture revealedAcenobacter.
Despite treatment with many antibiotics, the patient died of
septicemia.

CNS aspergillosis primarily affects adults. It oc-
curs as a sino-cranial infection in all the reported cases and
spinal cord involvement is either due to contiguous spread
from the lungs or affecting cord prior to lungs indirectly by
hematogenous route. Recently, there has been some increase
in the incidence of invasive aspergillosis in the acquired
immunocompromized individuals.

Thus disseminated aspergillosis is a
devastating disease in the immunocompromized patients
and the ultimate prognosis is bad. The neurological
disability was worse despite aggressive management.
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HIRAYAMA’S DISEASE - ROLE OF ANTERIOR

CERVICAL DECOMPRESSION AND FUSION

Dr.Agniraj, Prof.Nalli.R.Uvaraj, Spine Unit, Madras Medical College, Chennai.

ABSTRACT
INTRODUCTION: Hirayama’s disease (HD) also referred to as
monomelicamyotrophy is a flexion cervical myelopathy characterized by progressive
muscular weakness and atrophy of distal upper limbs most frequently seen in young
males. It is thought to be secondary to an abnormal anterior displacement of the
posterior dura with secondary compression of the lower cervical spinal cord.  HD is a
unilateral or grossly asymmetric bilateral disease.
CASE REPORTS: A 31 year old male presented with progressive weakness and wast-
ing in the distal right upper limb for three years with no sensory and autonomic in-
volvement. Another 26 year old male presented with weakness andwasting of right
forearm and hand muscles and left hand muscles of six years duration. The flexion
MRI of both patients showed pathognomonic anterior shifting of posterior dura at the
lower cervical spinal canal. Both of them were treated with anterior cervical decom-
pression (corpectomy) and instrumented fusion. At one year follow-up, one patient
showed remarkable and the other moderate improvement of muscle strength.
CONCLUSION: Though Hirayama’s disease is a rare self-limiting disease, surgery
seems to be beneficial, because it stops the progression of the disease process or at
times may lead to improvement in symptomatology compared with management with
long term cervical collar therapy.

INTRODUCTION
Hirayama’s disease is a very rare benign disor-

der, also referred to as monomelicamyotrophy (MMA),
Juvenile non progressive amyotrophy orSobue disease.
The benign nature of MMA helps to differentiate it from
other motor neuron disorders like amyotropic lateral
sclerosis (ALS). Mainly young males in their second
and third decades of age are most commonly affected.
It is seen most commonly in Asian countries like India
and Japan (1,2). Hirayama’s disease is characterised
by gradual onset of muscular dystrophy in distal parts
of the upper limbs related to flexion movements of
cervical spine (3,4). The pathogenetic mechanism in
Hirayama’s disease is due to forward displacement of
the posterior wall of the lower cervical dura when the
neck is in flexion, which causes marked, often
asymmetric, flattening of the lower cervical cord (3,5).
The muscular atrophy associated with Hirayama’s
disease reaches a plateau phase between two to five
years after the onset of the disease. The cause of the

disease is unknown. Flexion MRI shows the pathogno-
monic picture of anterior shifting of posterior dura at the
lower cervical spinal canal and in non-flexion study, asym-
metric cord atrophy is seen especially at lower cervical
cord.
We report two cases of Hirayama’s disease treated with
anterior cervical decompression (corpectomy) and in-
strumented fusion in our Institute.

CASE REPORTS
CASE 1:A 31 year gentleman presented with complaints
of progressive weakness of right forearm and hand
muscles for three years duration.  Atrophy of muscles
of right forearm and hand was noticed. He did not have
pain or loss of sensation. Left upperlimb and both lower
limbs were normal. There was no history of trauma or
febrile illness. On examination he had clawing of right
ring and little fingers and weakness of hand and forearm
muscles except brachioradialis. His muscle power was
4+/5 at shoulder and elbow and 4-/5 at wrist and his
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hand grip strength was 15 lbs compared to 25 lbs on left
side. Blood investigations were normal. X-ray cervical
spine was normal except for loss of cervical lordosis.
His flexion MRI features were consistent with
Hirayama’s disease. He was treated with C4 and C5
corpectomy, and instrumented anterior cervical fusion
with cage reconstruction of the corpectomy site. His
postoperative period was uneventful. At one year follow
up, he showed improvement of muscle power from 4+/5
to 5/5 at shoulder and elbow and 4-/5 to 4+/5 at wrist
and improvement of grip strength to 20 lbs of the af-
fected side.

CASE 2:A 26 year old gentleman presented with his-
tory of weakness of right forearm and hand muscles
followed by weakness of left hand muscles over a pe-
riod of six years. There is no history of loss of sensation
and both lower limbs were normal. There is no history
of similar illness in his family. On examination he was
having ulnar clawing of right hand and weakness of right
forearm and hand muscles and weakness of left hand
muscles. His muscle power was
4+/5 at right shoulder, 3/5 at right elbow and 2/5 at right
wrist and 5/5 at left shoulder, elbow and wrist. Hand

grip strength was 0 lbs on right and 10 lbs on the left. X-
ray cervical spine was normal. MRI finding was consis-
tent with Hirayama’s disease. He was treated with C6
corpectomy, and instrumented anterior cervical fusion
with cage reconstruction of the corpectomy site. His
postoperative period was uneventful. At two years fol-
low up, he showed improvement of muscle power from
3/5 to 4/5 at right elbow and 2/5 to 3/5 at right wrist.
There was no improvement in grip strength.

DISCUSSION
Hirayama’s disease is characterised by focal amyotro-
phy with unilateral or asymmetric bilateral weakness and
wasting of muscles innervated by C7, C8 and T1 (4). It
has an insidious onset, is chronic and often a self-limiting
disorder. The pathogenesis is unknown. According to
literature,the probable cause could be an imbalanced
growth between the patient’s vertebral column and spi-
nal canal contents. In normal persons, in neck extension,
the duramater of the cervical spine is slack and thrown
into transverse folds (5) and in neck flexion, the dura

Fig 1 :Neutral MRI of
case 1

Fig 2 :Flexion MRI
showing Forwarding
Shifting of Posterior

Dura

Fig 3: Post-OP X-RAY-
AP

Fig 4 :Post-OP X-RAY-
LAT

Fig 5:Neutral MRI of
case 2

Fig 6:Flexion MRI
showing Forwarding
Shifting of Posterior

Dura

Fig 7: Post-OP X-RAY-
AP

Fig 8 :Post-OP X-RAY-
LAT
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becomes tighter because the length of the cervical canal
increases as the neck moves from extension to flexion.
This is compensated by the slack in the dura. But in
Hirayma’s disease, the dural canal is no longer slack in
extension and cannot compensate for increased length
of the posterior wall during flexion. This causes an ante-
rior shifting of the posterior dural wall, with consequent
compression of the cord. This compression may cause
microcirculatory disturbances in the anterior spinal ar-
tery and atrophy of the lower cervical cord.
X-ray of the cervical spine usually shows no abnormal-
ity. MRI in flexion shows forward displacement of the
posteriordural wall. MRI in neutral position shows atro-
phy of the lower cervical cord.
Hirayama’s disease is usually treated by application of
cervical collar for 3 to 4 years because progression of
symptoms is usually expected to cease within several
years. Surgery seems to be beneficial for patients who
do not respond to conservative treatment. Surgery stops
the progression of the disease process or at times may
lead to improvement in symptomatology.

CONCLUSION
Even though Hirayama’s disease is a rare self-limiting
disease, early diagnosis is necessary. It is diagnosed only
on flexion MRI of the cervical spine. The present two
cases emphasize the importance of surgical treatment in
Hirayama’s disease not only to improve neurological
deficits but also to regain better quality of life.
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Since the patient had massive disc and neurologic deficit
and no relief with analgesics and bed rest, he was ad-
vised surgery. Since he had chronic cough, a
pulmonologist opinion was obtained. He was advised to
abstain from smoking. Later under intubated general
anaesthesia, patient was placed prone on a spinal frame.
The spinal level was identified with image intensifier.
[Figure 2.]

Figure-2
C - arm picture to localise the L4 L5 level- a white ar-
row points to the marker is seen at the level of L5 body.

Para-spinal erasure of fourth and fifth spines was done.
The dura was tense due to disc protrusion. [Figure 3]

A MASSIVE PROLAPSE OF LUMBAR DISC PRESENTING WITH

A NON ANATOMIC CLINICAL PICTURE - CASE REPORT AND

LITERATURE REVIEW
Dr S.Kumaravel,

Department of Orthopedics, Thanjavur Medical College Thanjavur
Dr.Mathiash Arthur

Associate Professor, Department of Neurosurgery, Thanjavur Medical College  Thanjavur

CASE REPORT
A thirty five year old male came to us with a pain

in right calf of two month duration. He had severe numb-
ness and pain in his right buttock and leg on walking even
a few steps. This forced him to stop working and take
rest. For the past two weeks he developed numbness of
his left buttock and thigh also. Being a manual laborer, he
used to lift heavy weights like gunny bags. He denies any
history of snap being heard in his back during any such
maneuvers. He was able to control voiding and passing
motion. An analgesic like oral diclofenac resulted only in
partial relief of pain. He is an occasional alcoholic and a
chronic cigarette smoker for past eight years. His exami-
nation revealed a list towards left side while walking. In
the lumbosacral region there was para-spinal spasm and
tenderness in the right side dimple of Venus. There was
decreased sensation in the over right foot (over fifth lum-
bar and first sacral root area).Power of extensor hallucis
longus as per Medical Research Council grading (MRC
grading) was 2/5 on the right side. The power of   both
sides flexor hallucis longus and other long flexors was 2/
5 MRC.Ankle jerk was absent bilaterally. His blood in-
vestigations including the coagulation time were normal.
His radiograph of the lumbo-sacral region showed a loss
of normal lordosis.The inter-vertebral disc space between
fourth and fifth lumbar vertebrae was reduced..The T1,
T2 weighted images of his MRI showed a large disc pro-
lapse between fourth and fifth lumbar vertebrae. This disc
was protruding into the spinal canal. It compressed the fifth
lumbar root on the right side and migrated caudally. [Figure 1]

Figure-1
MRI images of the pa-
tient showing the level of
the prolapse.
The white arrows
marking the prolapsed
disc.
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It was compressed from the right side by the disc. After
gradual dissection it was found that there was no intra-
dural protrusion as it appeared initially. A huge seques-
trated disc was removed in four large fragments (larg-
est was 7cm in length, smallest was 4cm in length) .
[Figure 4 and 5]

The posterior disc space between fourth and fifth lum-
bar vertebra was palpated and was curetted for com-
pleteness of removal. At the end of the procedure the
dura was relaxed, though it did not regain its shape. [Fig-
ure 6]  The wound was closed. Post operatively
Solumedrol ® 1gram as slow intravenous infusion o.d. ,
Enoxaparine ® 0.4milligram  given subcutaneously o.d.
and antibiotic(Magnex ® one gram )given intravenously
bid .Post operatively the patient’s pain and numbness
was reduced .After six  months of rest and spinal muscle
strengthening exercises he was allowed to do light work

Figure-4 The sequestrated disc being grasped and
removed

Figure-5 The large pieces of disc removed from
single disc level - for comparison a common -22 blade

is kept near the removed disc material.

without stooping forward. At 18 month follow up the
patient did not have any recurrence of his previous symp-
toms and had no progression of the disease. However
he was not allowed to do heavy manual labor.

Literature Review And Discussion
Protrusion of disc usually causes pressure on

the corresponding nerves. Sometimes sequestrated or
large disc cross their limit and cause pressure on the
adjacent nerves, a pressure in the cauda equina region
will cause patchy involvement of roots, as roots are
crowded.  E.g. fifth lumbar root on the right side and
first sacral root both the sides as in the present case. In
a large study of 3920 cases of disc prolapse, there was
an association between smoking and manual working.
[1] Both factors were present in our patient. Occasion-
ally large discs are treated conservatively. [2] When 37
such patients were followed up for two years only 4
needed surgery. This advice will hold well only if early
progress is shown. In our case severe claudication with
neurologic deficit caused us to intervene surgically. [3]

To sum-up, the present case, is rare a large se-
questrated disc, the largest ever we have seen. The
message of this paper is that when the neurological level
did not correlate with the radiological levels, a non ana-
tomic presentation with a large sequestrated disc should
be suspected .In all such cases intradural extrusion
should be carefully excluded .If routine conservation fails
or neuro deficit is present then surgical decompression
should be advised.
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Figure-6
Freed right lumbar root

and the dura seen
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Abstract
Tuberculosis of hip is a common problem in developing countries and is usually
difficult to diagnose early as it mimics various other disorders of hip joint. Delay in
diagnosis results in severe destruction of the joint. Excision arthroplasty and
arthrodesis are associated with poor functional outcome. Total hip replacement is a
well- established modality to treat healed tubercular arthritis but its role in active
disease is controversial. We report a case of active tuberculosis of hip for which
debridement and early second stage uncemented total hip replacement was done
under antituberculous cover with good results.
Key Words
Tuberculosis of hip, Total hip replacement

UNCEMENTED TOTAL HIP REPLACEMENT IN

ACTIVE TUBERCULOSIS OF HIP

Dr P Dhanasekararaja, Prof. S. Rajasekaran
 Joint Replacement Unit, Department of Orthopaedic surgery, Ganga Hospital, Coimbatore.

INTRODUCTION
Hip joint is the second most common site of

osteo-articular tuberculosis after spine and it constitutes
about 15% of the total cases. (1) If tuberculosis of hip is
diagnosed and treated in early stages 90-95% of the
patients can expect near normal function. (2) But usu-
ally there is a considerable delay in diagnosing this con-
dition as it can mimic a variety of other pathologies of
hip joint. Once there is advanced destruction of articu-
lar surfaces, outcome is usually poor and surgical pro-
cedures such as arthrodesis, excisional arthroplasty or
total hip arthroplasty may be required (1). Arthrodesis
or excisional arthroplasty may relieve the pain and con-
trol infection, but the function of the hip is unsatisfac-
tory. Total hip replacement is the only modality that can
provide painless, mobile and a stable hip joint; however,
it has to be done under the cover of anti- tubercular
drug therapy to prevent re-activation.

Case Report
A 40 years old male came with complaints of

insidious onset pain in the right hip since 6 years which
was dull aching in nature, aggravated with walking, squat-
ting and climbing stairs and relieved with rest. Pain was
gradually progressive and has become severe in inten-
sity over 6 months so as to limit ambulation. It was not
associated with fever, weight loss, decreased appetite,

low backache, pain in other body joints and trauma.
On examination, there was marked wasting of

gluteal and thigh musculature with diffuse tenderness
over anterior aspect of right hip joint with no local warmth,
swelling, sinuses and scar marks. Right hip joint was
fixed in 20p  of flexion, 20p  of abduction and 10p  of
external rotation with any further movement extremely
painful. There was no limb length discrepancy and con-
tralateral hip and spine examinations were normal. Ra-
diologically, there was concentric joint space reduction,
destruction of articular surfaces and subchondral cyst
formation. MRI showed erosions in right hip with en-
hancing soft tissue thickening and edema in surrounding
tissues, findings consistent with infective or inflammatory
synovitis. Laboratory investigations showed elevated ESR
(70mm/hr) and CRP (22.55 mg/dl) levels with a normal
total leucocyte count (6,300/cmm). RA Factor was nega-
tive and hip joint aspirate did not grow any pathogen.

In the view of a possibility of seronegative ar-
thritis along with a differential diagnosis of subacute septic
arthritis or tubercular arthritis, a decision to perform ar-
throtomy and proceed was taken after consultation with
the patient and his family. Postero- lateral approach was
used for hip joint exposure. Per operatively there was
unhealthy granulation tissue filled in hip joint. Extensive
synovial thickening was present. All cyst walls were
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opened and curetted. Head was osteotomised, acetabu-
lum was reamed and all unhealthy tissues were debrided
and sent for culture/sensitivity and histopathological stud-
ies. Post- operatively patient was kept on above knee
skin traction.

Histopathological examination showed presence
of numerous epithelioid granulomas with caseation and
giant cells, features suggestive of tubercular synovitis.
Patient was started on four drug anti-tubercular treat-
ment (Isoniazid, Rifampicin, Pyrazinamide and Etham-
butol).

Following 6 weeks of anti- tubercular drug
therapy, ESR (24mm/hr) and CRP (0.0mg/dl) levels were
within normal limits. During the second stage of THR,
there was no evidence of any unhealthy granulation tis-
sue. Acetabulum was reamed and an uncemented cup
(Duraloc, DePuy) augmented with two screws was
fixed. Press- fit uncemented femoral stem (Corail,
DePuy) was used. Post- operatively four drug Anti- tu-
bercular therapy was continued for 2 months and there
after two drug maintenance therapy for 6 months (Iso-
niazid and Rifampicin).

Patient was followed-up monthly and was sub-
jected to detailed clinical examination, x- rays and ESR/
CRP levels. Patient had an excellent range of move-
ment in right hip and painless ambulation. Post op harris
hip score was 96 as compared to preoperative score of
6. X-rays showed no evidence of implant loosening. ESR/
CRP levels were consistently within normal limits, even
after stopping anti- tubercular drug therapy. Patient main-
tained status quo until last follow-up 15 months after
second stage of surgery.

Table 1: ESR/CRP level at different stages.

Diagnosis Surgery Follow-up Followup

     (6 month) (15 months)

 ESR

(mm/hr) 70    24 21 30

 CRP

 (mg/dl) 22.55   0.00     4.70 2.40

 TLC 6300   7500     4300 5500

  (cells/cmm)

A. Pre-operative X-Ray showing concentric reduction
in joint space and destruction of articular surface

B. Pre-operative MRI showing Synovitis and
Sub-Chondral Cysts.

C. Stage 1 Procedure, Debridement and Excision
Arthroplasty

Dr P Dhanasekararaja et al
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DISCUSSION
Total hip Replacement (THR) is a successful form

of treatment in healed tuberculosis of hip (3–5). However,
it is unclear whether THR should be performed in a patient
with active disease. Yoon et al. (6) reported seven
uncemented THR in patients with active tuberculosis of
the hip and no reactivation of the infection was detected in
any of the cases after an average follow-up period of 4.8
years. The functional results of THR also appear to be
satisfying in patients with tuberculosis of the hip. Kim et al.
(7) reported 38 total hip arthroplasties in patients who had
tuberculous hip arthritis. The interval between active dis-

ease and total hip arthroplasty ranged from three months to
45 years. The duration of follow up averaged four years.
The mean functional rating of the hip using the Harris hip
score was 85 at the final follow-up. Formation of biofilm by
mico- organisms contributes to the chronicity of infection
(8). In vitro studies comparing the adherence and biofilm
properties of MTB and staphylococcus epidermidis sug-
gest MTB rarely adheres to a metal surface and has little
or no biofilm formation, thus making it more susceptible to
antibiotic therapy (9, 10). This is very well- documented
with spine instrumentation in management of tuberculosis
of spine. (9)

Review of various case series:

Study Cases Pre- op ATT Follow- up HHS Re- Activation

Kim et al. 4 Yes 33 86 No

Yoon et al. 7 No 57.6 95 No

Neogi et al. (11) 12 Yes 41 88 1

HHS- Harris Hip Score, ATT- Anti Tubercular Treatment

D. Stage 2 Procedure, Post-up Xray
showing Uncemented Total Hip Arthroplasty.

E. Histopathology image showing epithelioid
granunoma with giant cells

F. Follow-up X-ray at 15 months.

CONCLUSION
Total Hip Replacement in advanced active tu-

berculosis of the hip is a safe procedure providing symp-
tomatic relief and good functional outcome. Thorough
debridement of infected tissues and postoperative anti-
tubercular drug therapy are required to reduce the po-
tential risk of reactivation of tuberculosis.

Uncemented Total Hip Replacement in Active Tuberculosis of Hip



Tamil Nadu Orthopaedic Journal Vol.40, Issue 2, August 201425

References
1.Babhulkar S, Pande S (2002) Tuberculosis of the hip. Clin Orthop
Relat Res 398:93–99.
2.Tuli SM (2002) General principles of osteoarticular tuberculosis.
Clin Orthop Relat Res 398:11–19.
3.Kim YY, Ahn JY, Sung YB, Ko CU, Shim JC, Park HS, Bai GH
(2001) Long-term results of Charnley low friction arthroplasty in
tuberculosis of the hip. J Arthroplasty 211:106–110.
4.Santavirta S, Eskola A, Konttinen YT, Tallroth K, Lindholm ST
(1988) Total hip replacement in old tuberculosis. A report of 14
cases. Acta Orthop Scand 59:391–395.
5. Wang JW (1997) Uncemented total arthroplasty in old quiescent
infection of the hip. J Formos Med Assoc 96:634–640.
6.Yoon TR, Rowe SM, Santosa SB, Jung ST, Seon JK (2005) Immediate

cementless total hip arthroplasty for the treatment of active
tuberculosis. J Arthroplasty 20:923–926.
7.Kim YH, Han DY, Park BM (1987) Total hip arthroplasty for
tuberculous coxarthrosis. J Bone Joint Surg Am 69:718–727.
8.Stewart PS, Costerton JW. Antibiotic resistance of bacteria in
biofilms. Lancet. 2001; 358:135–138.
9.Oga M, Arizono T, Takasita M, Sugioka Y. Evaluation of the risk of
instrumentation as a foreign body in spinal tuberculosis: clinical and
biologic study. Spine. 1993;18:1890–1894.
10.Ha KY, Chung YG, Ryoo SJ. Adherence and biofilm formation of
Staphylococcus epidermidis and Mycobacterium tuberculosis on
various spinal implants. Spine. 2005;30:38–43.
11. Neogi et al. Total Hip Arthroplasty in Patients with Active
Tuberculosis of the Hip with Advanced Arthritis. Clin Orthop Relat
Res (2010) 468:605–612.

Dr P Dhanasekararaja et al



Tamil Nadu Orthopaedic Journal Vol.40, Issue 2, August 201426

Purpose -
The purpose of this study is to find out the effect of Tranexamic acid (TA) on the intra
and post operative blood loss in patients undergoing total knee replacement.
Methods
This is a randomized, double-blinded, placebo-controlled clinical trial in 76 patients
who underwent total knee replacement. Control group (n=39) was given IV normal
saline as placebo therapy. Tranexamic acid group (n=37) received 15 mg/kg of
Tranexamic Acid  given as intravenous bolus dose 15 minutes before releasing tour-
niquet and then repeated two more doses at three hour intervals. The intra operative
blood loss was calculated by measuring the amount of suction and weighing the mops.
In post operative period the blood loss was calculated by documenting the drain col-
lection, Hb and PCV values at first, second and seventh post operative days.
Results
We found statistically significant reduction in the percentage of fall in Hb and PCV
values on the first post-operative day in patients with OA those treated with TA
(P<0.05), but this observation was not found in the subsequent post operative days.
Conclusion
Administration of Tranexamic acid causes significant reduction in percentage of fall in
Hb and PCV levels specifically on first post operative day in patients with OA.
Level of study: Level 1

A RANDOMIZED, DOUBLE-BLINDED, PLACEBO-CONTROLLED

CLINICAL TRIAL TO EVALUATE ROLE OF TRANEXAMIC ACID IN

REDUCING BLOOD LOSS IN TOTAL KNEE REPLACEMENT

Dr P Dhanasekararaja, Dr Vidyasagar Reddy, Dr Prashanth Baddannavar
Prof. S. Rajasekaran

Joint Replacement Unit, Department of Orthopaedic surgery, Ganga Hospital, Coimbatore.

INTRODUCTION
Total knee replacement is associated with ma-

jor blood loss requiring allogenic blood transfusion in the
post operative period. The amount of blood loss ranges
from 1000 to 1500ml with average blood transfusion rate
of 1 – 2 units1. Blood transfusion carries the risk of im-
munological reaction and the transmission of disease.
Fibrinolysis is stimulated after any surgical procedure
and further augmented by routine use of pneumatic tour-
niquet. High post operative blood loss after TKA may
be related to increased fibrinolytic activity1.
Strategies to reduce the blood loss and thereby allogenic
blood transfusion include autologous blood transfusion,
cell saver, use of intramedullary plug, hypotensive anes-
thesia, cryotherapy and jones bandage, use of fibrin tis-
sue adhesive, drain clamping, and administration of Eryth-
ropoietin and Tranexamic acid. Each strategy has a de-
finitive disadvantage. Cell saver and Erythropoietin
therapy are very expensive. Hypotensive anaesthesia
and autologous blood transfusion may be associated with
post operative morbidity2.

Tranexamic acid is a synthetic anolog of amino acid
Lysine3. It is an effective antifibrynolytic agent blocking
the lysine binding sites of plasminogen, stabilizes the fi-
brin clot and prevents the degradation of fibrin clot. Prom-
ising results have been reported with use of tranexamic
acid in orthopedic surgery. Both blood loss and the need
for postoperative allogenic transfusions are reduced dras-
tically. An intravenous dose of 10 mg/kg maintains plasma
concentration for three hours. Claeys et al suggested
that a dose of 10 mg/kg is insufficient to prevent post-
operative bleeding and that higher doses must be admin-
istered. But with larger dose of 20 mg/kg even though
the level is maintained for eight hours, it is associated
with higher rate of prothrombotic complications3.

The aim of this study was to find out the effect of
Tranexamic acid (TA) on the intra operative and post
operative blood loss in patients undergoing total knee
replacement and to find out the differences if any in the
two subsets of patients; osteoarthritis (OA) and rheu-
matoid arthritis (RA).
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MATERIALS AND METHODS
This is a randomized, double-blinded, placebo-

controlled clinical trial. It is a prospective study from
January 2009 to June 2009 conducted at Department of
Orthopaedic surgery, Ganga hospital, Coimbatore. A to-
tal of 76 patients who underwent unilateral total knee
replacement were included in the study. 65 patients had
osteoarthritis and 11 had rheumatoid arthritis. Patients
with known history of thrombo embolism and ischemic
heart disease were excluded from the study. Procedures
were done under combined spinal and epidural anaethesia
and epidural analgesia was continued in the post opera-
tive period.  Pneumatic tourniquet was used for all cases.
The tourniquet was released before wound closure and
meticulous hemostasis was achieved. Cemented DePuy
knee (PFC/RPF) was used for all cases. DVT prophy-
laxis with LMW Heparin was started from the first post
operative day and continued till discharge.

Computer generated randomization was done
and patients were allocated to two groups (Tranexamic
acid group and control group). Patients in TA group
(n=37) were given 15 mg/kg body weight of injection
TA as intravenous bolus dose 15 minutes before releas-
ing the tourniquet and then repeated two more doses at
3 hour interval. Control group (n = 39) received IV in-
jection of normal saline only. The intra operative blood
loss was calculated by measuring the volume of suction
fluid and by weighing the mops; while in the post opera-
tive period the blood loss estimated by measuring the
drains collection. Estimated blood loss (ABL) was cal-
culated using the formula of Gross as follows3:
Estimated ABL = estimated blood volume × (haematocrit
reduction/mean haematocrit) where the reduction in
haematocrit was the difference between the pre-opera-
tive and the lowest post-operative haematocrit3.
The patient’s blood volume (PBV) was calculated using
the formula of Nadler, Hidalgo and Bloch as follows:
PBV = (0.3669 X ??height (mt) 3) + (0.03219 X ??weight
(kg)) + k 3, where k1 = 0.3669, k2 = 0.03219 and k3 =
0.6041 for men and k1 = 0.3561, k2 = 0.03308 and k3 =
0.1833 for women3.
Hb and PCV values were recorded on Day 1, Day 2,
and Day 7. Blood transfusion was given when the Hb
level was less than 8gm/dl.

RESULTS
The mean age of the patient at presentation was

66 ± 6 years. 17 patients were males and 59 were fe-
males. 65 of them had osteoarthritis and 11 had RA.
None of the male patients had RA and was found only in
female gender (n=11). The mean BMI for male was
30.2 ± 3.3 and that for female was 30.6 ± 5.8. 32 pa-
tients in OA group( n=65) and 5 patients in RA group (

n=11) were included in Tranexamic acid group( n= 37).
Rest of the patients were in control group (n=39). After
the statistical analysis it was found that there was no
significant difference either in intra-operative blood loss
or the post-operative drain in both OA and RA patients
treated with TA compared with the placebo group.
We found statistically significant reduction in the per-
centage of fall in Hb and PCV values on the first post-
operative day in those patients with OA treated with TA.
Percentage of fall in Hb was 9.3+ 7.6 in TA group com-
pared with 14.9+7.1 in the placebo group (P=0.003).
Percentage of fall in PCV was 10.3+ 8.2 in TA group
compared with 14.9+6.8 in the placebo group (P=0.017)
which was statistically significant. However similar re-
sults were not found in the subsequent post operative
period. In patients with RA, a reduction in percentage of
decrease in Hb and PCV was noted in TA group for the
first, second and seventh post operative days, however
it was not statistically significant. No thromboembolic
complications were noted in any of the patients treated
with TA.

DISCUSSION
Since total knee replacement is associated with

considerable blood loss, blood transfusion becomes man-
datory owing to low Hb level in the post operative pe-
riod. The major concern for reducing the number of blood
transfusion is to reduce the risks of transfusion-associ-
ated risks, such as immunologic reactions, transmission
of disease, coagulopathy, possible over-transfusion, and
volume overload 2. Since the elderly age group is more
vulnerable to transfusion related complications, strate-
gies for reducing blood lost must be adhered to.  There
are several blood preserving techniques in orthopedic
surgery4. However administration of Tranexamic acid is
effective in terms of cost, efficacy and less adverse ef-
fects.

The most important finding of our study is that
fall in hemoglobin and PCV level was less on first post
operative day in Tranexamic acid group. In the subse-
quent post operative period Tranexamic acid did not have
any effect. Because TA acts mainly in the early phase
of the fibrinolytic cascade, before plasminogen is bound
to the fibrin surface, and that a reduction of 80% in the
activity of plasminogen activator is needed to suppress
fibrinolysis. Therefore in order to be effective,
Tranexamic acid must be administered intra operatively.
This would span the duration of the surgery, as well as
the immediate post-operative period5.

After 24 hours the fibrinolytic activity is inhib-
ited by release of plasminogen activator inhibitor (t-PAI)
thereby inactivating t-PA. This response is not augmented
by subsequent bolus doses or continuous infusion of

Dr P Dhanasekararaja et al
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Tranexamic acid as shown by several Studies6.
Total knee replacement is associated with blood

loss which is either external or hidden7. Collection in
suction bottles and drains, together with the blood con-
tent in swabs and dressings represents external blood
loss. Hidden blood loss is represented by drop in Hb level
after first post operative day. In TKA blood collects in
the knee joint, and thigh. Hence there could be increase
in the circumference of the thigh. So it is essential to
assess the total blood loss from the drop in Hb level8.
Good et al concluded that Tranexamic acid decreased
total blood loss by nearly 30%, drainage volume by 50%
and drastically reduced transfusion2. Tanaka et al showed
that that two injections of TNA, one given preopera-
tively and one on deflation of the tourniquet, significantly
reduce blood loss without increasing the risk of throm-
boembolic complications3.

Po chun Lin et al also concluded that one intra
operative injection of 10 mg/kg TEA decreased the total
blood loss and need for transfusion after minimally inva-

sive TKA. In his study total blood loss in TA group was
833ml and in control group it was 1453 ml. 4% of TA
group required blood transfusion whereas in control group
20% of patients needed transfusion6. Dhillon MS et al
found that TEA administration in single stage bilateral
TKR reduced total blood loss and need for blood trans-
fusion7.

Apart from total knee replacement Tranexamic
acid has definitive role even in Total hip replacement in
reducing blood loss. K Rajesparan et al reported that
administration of a standardized pre-operative bolus of 1
g of Tranexamic acid was cost-effective in reducing the
blood loss and transfusion requirements after total hip
replacement4.

Ours is a prospective randomized controlled study
which evaluates both external and hidden blood loss. Re-
sults from our study shows that Tranexamic acid adminis-
tered intra operatively and repeat doses in the immediate
post operative period reduces the fall in Hb and PCV level
substantially in the first post operative period.

         Table showing the blood loss and drop in Hb% in patients with osteoarthritis

Parameters Placebo Treated P – value
Mean  SD Mean  SD

Drain 176  190 175  162 0.984

Blood loss 289  196 269  175 0.667

Pre-Hb 11.7  1.1 11.7  1.1 0.958

Pre-PCV 36.6  3.3 36.5  4.1 0.896

Day -1 Hb 9.9  1.2 10.5  1.2 0.055

Day -1 PCV 31.1  3.5 32.7  4.3 0.117

Day -2 Hb 9.7  1.3 10.0  1.0 0.255

Day -2 PCV 29.7  3.9 31.0  3.6 0.161

Day -7 Hb 9.6  1.0 9.9  1.1 0.290

Day -7 PCV 29.8  2.9 30.7  3.3 0.244

Decrease in Hb (Day-1) (%) 14.9  7.1 9.3  7.6 0.003

Decrease in Hb (Day-2) (%) 16.9  10.5 13.6  6.7 0.136

Decrease in Hb (Day-7) (%) 17.3  8.9 14.6  7.5 0.189

Decrease in PCV (Day-1) (%) 14.9  6.8 10.3  8.2 0.017

Decrease in PCV (Day-2) (%) 18.8  10.0 14.8  6.9 0.070

Decrease in PCV (Day-7) (%) 18.3  8.1 15.4  7.9 0.155

A randomized, double-blinded, placebo-controlled clinical trial to evaluate role of tranexamic acid in reducing blood loss in TKR
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IS NAILING STILL THE GOLD STANDARD IN THE

MANAGEMENT OF AO TYPE 3 A LEG FRACTURE?

Dr. Ganesan.G.Ram, Dr. Deepak Kumar, Dr. Giriraj HArshaVardhan, Dr. Vijayaraghavan V. Phagal
Department of Orthopaedics, Sri Ramachandra Medical College, Porur, Chennai.

Abstract:

The management of tibial fractures has always been particular interest to orthopaedic
surgeons because they are relatively common but difficult to treat. The spectrum of
injuries to the tibia is so diverse that there is no single method of treatment appli-
cable to all fractures. In this we are going to analyse whether nailing is better than
minimaly invasive plate osteosynthesis in managing AO type 3 A leg fractures. Pro-
spective study done at Sri Ramachandra medical centre between June 2011-June
2013. The inclusion criteria was closed extra - articular distal third tibia fracture .
The exclusion criteria were compound fractures, intraarticular fractures, paediatric
fractures and pathological fractures.we had fifteen patients who underwent closed
intramedullary interlocking nail and fifteen patients treated with plate osteosynthesis
(MIPO). All the fractures united solidly with mean union time of 24.5 weeks ranging
from 18 to 38 weeks. The patient who underwent nailing showed mean healing time of
24.9 weeks which has not shown any significant advantage over the healing time of
patients treated with plate osteosynthesis by MIPO technique which is 24.2 weeks.
In nailing group the infection rate was 20% which is significantly higher when com-
pared to patients who were treated with plate osteosynthesis 6.6%.Plate osteosyn-
thesis by minimally invasive technique and intramedullary interlocking nailing are
equally effective methods of stabilisation for distal tibia fracture when considering the
union rates and final functional outcome. However malunion, nonunion and secondary
procedures were more frequent after intramedullary interlocking nail. Concurrent
fibula fixation with plate osteosynthesis will minimise the incidence of malunion for
distal tibia fractures.

Indexing term: Intramedullary nailing, Distal third tibia, minimally invasive plating.

AIM:
To evaluate whether nailing is better than plat-

ing in the management of AO type 3 A leg fractures.

MATERIALS AND METHODS:
           Prospective study done at Sri Ramachandra
medical centre between June 2011-June 2013. The in-
clusion criteria was closed extra - articular distal third
tibia fractures (4 to 11 cm from tibial plafond) . The
exclusion criteria were compound fractures, intra -ar-
ticular fractures, paediatric fractures and pathological

fractures. Total of thirty two patients were included in
this study as per the inclusion and exclusion criteria. Two
patients lost follow up. Of the 30 patients available for
follow up we had fifteen patients who underwent closed
intramedullary interlocking nail and fifteen patients
treated with plate osteosynthesis (MIPO). The mode of
injury in all patients was due to vehicle accidents. The
age distribution varied from 21 yrs to 43 yrs. Among the
30 patients included in our study there were 21 male and
9 female.

Of the 30 patients, 18 fractures were right sided
and 12 fractures were left sided. All 30 patients were
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healing, loss of fracture fixation or infection.
Thirty patients were followed up for clinical and

radiological evaluation using modified Klemm and Borner
scoring3 system at 6 weeks, 3 months, 6 months, 1 year.
Fracture union was defined as healing of atleast 3 or 4
cortices on biplanar radiograph. Delayed union was de-
fined as lack of any healing on plain radiograph within 3
months. Non union was defined as lack of any healing
on plain radiograph within 6 months. Malunion was de-
fined as more than 5 degrees of angular deformity or
shortening of more than 1cm.

RESULTS:
All the fractures united solidly with mean union

time of 24.5 weeks ranging from 18 to 38 weeks. The
patient who underwent nailing showed mean healing time
of 24.9 weeks which has not shown any significant ad-
vantage over the healing time of patients treated with
plate osteosynthesis by MIPO technique which is 24.2
weeks. All patients who underwent nailing shows a good
regain of range of movements in both knee and ankle.
Two of the patients in plating group had ankle stiffness
which compromised the overall functional outcome. In
our series none of the patients had significant limb length
discrepancy and no note of limping gait was made. Out
of 30 patients with distal tibia fractures 25 patients were
associated with distal fibula fractures(table1). There
were 13 and 12 patients in the plating and nailing group
respectively. Fixation of fibula fractures usually results
in better alignment. In our series there were 12 out of 13
and 5 out of 12 patients underwent fibula fixation in plate
and nailing group respectively.

In plating group 90% of patients underwent fibula
fixation. In this group malalignment were resulted in 2
patients (antero posterior deformity). In nailing group only
40%ofpatients were treated with simultaneous fibula plat-
ing but the fractures were united in valgus/varus
malalignment in 6 cases. Even though fibula plating in
nailing group will prevent malalignment sometimes it af-
fects the fracture union rate and results in non union’s.
In our series 2 patients in nailing group who had fibula
fixation resulted in non union. These two patients had
secondary procedures like implant exchange and bone
grafting.

In nailing group the infection rate was 20% which
is significantly higher when compared to patients who
were treated with plate osteosynthesis 6.6%. The final
clinical and radiological outcome using modified Klemm
and Borner scoring system3 in our study majority of pa-
tients had ended in excellent and good results(table 2).

DISCUSSION:
Distal tibial fractures which were treated with

plate osteosynthesis especially after high energy injuries
had encountered higher complication rates, because of
which many surgeons preferred intramedullary interlock-
ing nailing technique to minimise surgical insult to the
fracture and adjacent soft tissue. However proximal and
distal tibia fractures can he difficult to control with in-
tramedullary device leading to malunion rates of 5-58%.
Minimally invasive plating technique reduces surgical
trauma and maintain more biological environment for
fracture healing4. Despite recently reported success of
locking plates using minimally invasive plate osteosyn-
thesis for distal tibia fracture the optimal treatment for
these remain controversial.
In our study, to analyse these two techniques various
parameters like union rate, incidence of malalignment,
rate of complications and functional outcome using
Klemm and Borner scoring system were used. In our

Tables:
Table 1- Fibula plating in distal third leg fractures

Treatment   No.of      No. of       No. of        Mal-
                 cases      Patients      Patients     alignment

      With       With
      fibula      fibula
     fractures  plating

   Plate           15          13 12(90%)     2(13.3%)

   Nail 15         12 05(40%)      6(40%)

 Table 2- Clinical and Radiological outcome using
  modified Klemm and Borner scoring system

Nailing Plating

Excellent 3(20%) 6(40%)

Good 8(53.3%) 6(40%)

Fair 2(13.3%) 2(13.3%)

Poor 2(13.3%) 1(6.6%)

 Table 2- Clinical and Radiological outcome using
  modified Klemm and Borner scoring system

Nailing Plating

 Excellent 3(20%) 6(40%)

 Good 8(53.3%) 6(40%)

 Fair 2(13.3%) 2(13.3%)

 Poor 2(13.3%) 1(6.6%)

 Table 2- Clinical and Radiological outcome using
  modified Klemm and Borner scoring system

Nailing Plating

 Excellent 3(20%) 6(40%)

 Good 8(53.3%) 6(40%)

 Fair 2(13.3%) 2(13.3%)

 Poor 2(13.3%) 1(6.6%)
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study, there were 11 male and 4 female patients among
the nailing group and 10 male and 5 female patients
among the plating group. The mean average age inci-
dence was 39 years. The youngest individual was 23
years and oldest was 68 years. In the nailing group, 8
cases were of AO type A2 comprising the majority. In
plating group, there were 8 cases of AO type Al com-
prising the majority.

Average period of radiological union was found
to be 24.2 weeks for the plating group and 24.9 weeks
among the nailing group. In Tzeng et al study the mean
union times were 22.6 weeks in nailing group and 27.8
weeks in the plating group. It has been found that pres-
ervation of soft tissue envelope and blood supply sur-
rounding the fractures by using indirect reduction tech-
niques would promote fracture healing regardless of type
of fixation5. Six cases in the nailing group showed higher
than acceptable range of angulation, malalignment or loss
of reduction may occur after nailing mostly due to im-
proper reduction, poor nail position (eg: not centering the
nail in the distal fragment),or loose fixation. Nonethe-
less, correct nail position, good contact of the nail to the
end plate and rigid fixation of the nail - screw - bone
construct should certainly be established6.

Among the plating group only two cases had sig-
nificant rotational deformity. It has been found that indi-
rect fracture reduction and fixation with medial plate was
effective at restoring and maintaining alignment in high
energy, mechanically unstable fractures of distal tibia.
Malalignment has been recognised previously as a po-
tential pitfall when using minimally invasive plating tech-
niques because the bone is not directly visualised. Re-
ports of 7%35% of distal tibia fractures treated with
minimally invasive plate osteosynthesis have had prob-
lems with malalignment. There were 3 cases of superfi-
cial infection in the nailing group, which healed on oral
antibiotics. There was one case of infection among the
plating group which required debridement with suturing
and antibiotics. In both the groups spontaneous union
occurred without any further complications. The mecha-
nism resulting in distal tibial metaphyseal fractures usu-
ally consists of a high energy trauma that not only cre-
ates complicated fracture but also extends the injuries to
the soft tissues. This extended soft tissue injury could be
further compromised by open reduction and internal fixa-
tion. Teeny et al, reported as many as 50 patients with
atleast one major complications such as skin slough,
wound dehiscence, infection, non-union. malunion or
implant failure. Further more in case of recurrent osteo-
myelitis or soft tissue dehiscence, 16.6%  of  these  pa-
tients eventually go on to amputation. Recently minimally
invasive plating of injuries in this area has demonstrated
less soft tissue problems and reasonably lessens the risk

of infection7.

It has been noted that concurrent fibula fixation
among the patients treated by intramedullary interlock-
ing nail will prevent malaligment but sometimes it af-
fects the fracture union rate and results in non-union8 .
In our series 2 patients who were treated by intramedul-
lary interlocking nail and concurrent fibula fixation re-
sulted in non-union. Mosheiff et al and Schmidt et al
recommended routine fixation of the concomitant fibu-
lar fractures to lessen the risk of malalignment. How-
ever, the essential benefit of intramedullary nailing in
avoiding soft tissue dissection might be compromised in
this way. No patient suffered from loss of reduction in
thr series conducted by them demonstrating that it is not
necessary to fix the fibula in the fractures of distal tibial
metaphysis9. It is possible that fibula fixation improves
tibia alignment in some cases, but that an increased po-
tential for delayed healing of the tibia may be seen when
the fibula is stabilized concurrently. It has been noted
angular malalignment of 5 degrees or more after nailing
in 29% of patients, although malunion was not associ-
ated with presence of fibula fracture or fixation of fibula.
Recent comparative stucy have also described more
malalignment after nailing (50% versus 17% after plat-
ing), suggesting that plating of complex fractures may
result in less malalignment10.

Percutaneous plating has had rates of second-
ary surgery between 0% and 20% for delayed fracture
healing, compared with rates of up to 42% after nailing
suggesting that plating may be more efficatious in achiev-
ing timely fracture union without any secondary proce-
dures. Our study consisted of 4 patients among the nail-
ing group who had undergone secondary procedures like
dynamization , bone grating and implant exchange. None
of the patients in the plating group had undergone any
secondary surgery. Recently, minimally invasive plating
of injuries in this area has demonstrated excellent heal-
ing rates and only few required bone grafts. Zelle et al,
recently reviewed the literature and found 115 cases of
minimally invasive plating for distal tibia fractures, and
only 3% of these resulted in non-union11.

CONCLUSION:
Our study shows that plating by MIPO tech-

nique have given an equally good result when compared
with the patients who had undergone intramedullary in-
terlocking nail. In recent times distal tibia fractures
treated by MIPO technique show minimal incidence of
wound gaping and implant failure. These may be due to
the evolution of minimally invasive surgical technique and
better anatomical profile plates (thin profile and lock

Is nailing still the gold standard in the management of AO type 3 A  leg fracture?
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compression plates). Plate osteosynthesis by minimally
invasive technique and intramedullary interlocking nail-
ing are equally effective methods of stabilisation for dis-
tal tibia fracture when considering the union rates and
final functional outcome. However malunion, nonunion
and secondary procedures were more frequent after in-
tramedullary interlocking nail. Concurrent fibula fixation
with plate osteosynthesis will minimise the incidence of
malunion for distal tibia fractures.
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MALUNITED ISOLATED INTRA ARTICULAR

FRACTURE OF ULNAR HEAD

Abstract
Back ground: Fractures of distal ulna are often associated with fracture distal radius.
Isolated intra articular fractures of ulnar head have very rarely been reported in lit-
erature. Displaced intra articular fractures of ulna head should be treated properly so
as the distal radio ulnar joint congruence is maintained.
Case description: I am reporting a case of malunited isolated intra articular fracture
of ulnar head in young girl which was treated by open reduction and internal fixation.
Literature review: AJ Logan and TR Lindau in their review of literature and recom-
mendations for treatment of distal ulna fractures in adults, found only few case re-
ports. All those reported cases were treated soon after the injury.
Clinical relevance: This case has been presented not only for its rarity but also to
recognize the importance of managing the intra articular fractures properly even in
distal ulna.

INTRODUCTION
Fractures of distal ulna are often associated with

fracture distal radius [1]. Isolated intra articular
fractures of ulnar head have very rarely been reported
in literature [1, 2, 4-6]. Congruence of ulnar head is
important in maintaining the movement of distal
radioulnar joint. Hence any displaced intra articular
fracture of ulnar head should be treated properly. I am
reporting a case of malunited isolated intra articular
fracture of ulnar head in young girl which was treated
by open reduction and internal fixation.
Case report

An eighteen years old female presented with
complaints of restricted rotational movement in her left
forearm. She had a fall from a two wheeler where she
was a pillion rider, six months ago. She was diagnosed
to have a depressed fracture of nasal bone and a
displaced isolated intra articular fracture of ulnar head
(fig1). She was treated elsewhere. Nasal bone fracture
was treated surgically and a short arm cast was applied
for fractured ulnar head for 4 weeks. After the cast
removal she noticed restriction of forearm movements.
She was advised mobilization exercises. She found no
significant improvement till she presented to me six
months following the injury. On examination there were

no swelling or bony tenderness in her left wrist. She
had full pronation but the terminal 30 degrees of
supination was restricted in her left forearm (fig2). CT
scan showed malunited intraarticular fracture of ulnar
head, which mechanically blocked the radius in
supination (fig3). She was given the options of excision
of the fractured fragment and osteotomy, open reduction
and internal fixation with the risk of non union or
osteonecrosis. She chose the latter.

Fig 1: immediate post injury CT image showing
displaced intra articular fracture of ulnar head
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Through a dorsal approach ulna head was exposed. The
defect was cleared off the fibrous tissues (fig4).

 Malunited fragment was osteotomised after making few
drill holes with 1 mm K wire along the line of original
fracture. Fragment was reduced and fixed with a single
2.5 mm headless cannulated compression screw
(Synthes) (fig5&6).

Fig 2: clinical picture showing restriction of supination
of the left forearm

Fig 3: CT scan showed malunited intraarticular frac-
ture of ulnar head, which mechanically blocked the

radius in supination

Fig 4: per operative picture showing malunited
intraarticular fracture of ulnar head with a defect

Range of movement was checked and found to be full.
Her left upper limb was immobilized in a long arm cast
with forearm in full supination for three weeks (fig7&8).

Fig 5:  per operative
picture showing
reduced fracture
provisionally fixed with
a K wire

Fig 6: per operative picture showing reduced fracture
fixed with a cannulated headless compression screw

Fig 7: clinical picture showing he left forearm
immobilised in full supination

Dr.Mugundhan  Moongilpatti  Sengodan
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Then the cast was removed and mobilization was started.
She developed pain as the screw became prominent.
After ten weeks once radiological union was confirmed,
the screw removal was planned (fig9).

Through the same incision ulna head was exposed. Car-
tilage degeneration was noted around the screw making
it prominent. Fracture was found united and the screw
was removed. She was encouraged range of motion
exercises. At final follow up two years since index sur-
gery there was no pain and the range of movement was
full with good fracture union (fig10,11,12&13).

Fig 8: immediate post operative X-ray left wrist
anteroposterior (in supination) and lateral view

showing fracture fixation

Fig 9: ten weeks post operative X-ray left wrist
posteroanterior (in pronation) and lateral view

showing fracture union

Fig 10&11: two years follow up clinical picture
showing full pronation and supination of left forearm

Fig 12: two years follow up xray left wrist posteroan-
terior view (in full pronation) and lateral view showing

good fracture union

Fig 13: two years follow up xray left wrist anteropos-
terior view (in full supination) showing good fracture

union

Malunited isolated intra articular fracture of ulnar head
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DISCUSSION
The significance of distal ulnar fractures is of-

ten not appreciated and results in inadequate treatment
in comparison to its larger counterpart, the radius[1].
Fracture distal ulna can be classified according to the
position of the fracture[3].
Comprehensive classification of fractures with an as-
sociated Q modifier [3]

  Type Position of fracture
   Q 1 ulna styloid
   Q 2 ulna neck
   Q 3 comminuted ulna neck
   Q 4 intra articular fracture (ulna head)
   Q 5 head and neck combination
   Q 6 ulna shaft

The intra articular type Q4 is very rare and of-
ten associated with distal radius fracture. Isolated
intraarticular fractures of ulnar head are still rarer. AJ
Logan and TR Lindau in their review of literature and
recommendations for treatment of distal ulna fractures
in adults, found only few case reports[1].

E Jakab e al reported an isolated intra articular
fracture of ulna head in an adult male following a fall
from a horse which was internally fixed with Herbert’s
screw[2]. MC Solan et al reported another case, in which
the fracture morphology is very similar to our case. He
demonstrated mechanical block to supination after infil-
trating local anesthetic in to the fracture site. And the
fracture was treated by open reduction and internal fixa-
tion with a cannulated compression screw[4].
An isolated intra articular and adjacent shaft fracture of
distal ulna due to airbag deployment was reported by
Xabier et al. The fracture was fixed with multiple can-

nulated compression screws[6]. Tamura et al described
two cases of ulna head fracture in association with dis-
location of distal radio ulnar joint[5].

The principles of treating intra articular fracture,
to achieve and maintain the articular congruity, are as im-
portant in distal ulna as in any other bone. When the frac-
ture fragment is large enough it has to be fixed with head-
less compression screw and if it is smaller in size fixation
with a K wire or excision of the fragment are the options.
The principles do not differ even in a malunited fracture
when the symptoms are of a concern.

In all the reported cases the fracture was
treated soon after the injury. There had been no report
of malunited isolated intra articular fracture ulnar head
in the English literature so far. In our case in spite of
taking the CT scan at the time of injury and diagnosed
a displaced intra articular fracture, since the principles
were not adhered to it resulted in a symptomatic
malunion. This case has been presented not only for its
rarity but also to recognize the importance of managing
the intra articular fractures properly even in distal ulna.
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ARTHROSCOPY ASSISTED DOUBLE BUNDLE MEDIAL PATELLO-
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PATELLAR INSTABILITY – A PROSPECTIVE CASE SERIES STUDY.
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ABSTRACT
Purpose: Evaluation of outcome of double bundle MPFL reconstruction for recurrent
patellar instability using semitendinosus tendon autograft passed through vertical
tunnel in patellaand todocument the scopeof arthroscopic assistance during the pro-
cedure.

Methods: The prospective case series study included 22 patients (17 females and 5
males). The average age was 29 years (15-55 years) and all underwentarthroscopy
assistedMPFL reconstruction using semitendinosus tendon autograft passed through
vertical tunnel in patella.

Results:At an average follow-up of 25 months (12-38 months), none had apprehension
or re-dislocation of patella postoperatively. Intraoperative arthroscopy was useful
inconfirmation of patella tracking, removal of loose body (9 cases),perform chondro-
plasty (11cases), simultaneous management of associated intra-articular pathology (4
cases) and careful tunnel placement for tendon graft. Radiologically, the congruence
angle improved from preoperative average of13.410 (-90 to +530) to 2.590 (-100 to
+140) and the lateral patellar tilt angle improved from 11.950 (20 to 210) to 4.180 (00 to
90) post operatively. Functionally, the Kujala score improved from preoperativeaverage
of 49.59(42-76) to 92.18 (86-96), the Lysholm score from 62.13 (56-70) to 94.31 (90-
100) and the Tegner activity scale from 2.31 (2-3) to 3.31 (3-4) post-operatively.

Conclusion:Double bundle MPFL reconstruction in patellar instability using looped
semitendinosus tendon autograft passed through vertical tunnel in patella produces
excellent radiological and functional results. The study highlights the value of
arthroscopic assistance during the procedure to improve the outcome.

Key words: patellar instability, recurrent dislocation patella, mpfl reconstruction, semi-
tendinosus graft, knee arthroscopy.

INTRODUCTION
Patellar instability is a painful disabling condition of the
knee often characterized by repeated lateral subluxation
or dislocation of the patella. Although many surgeries
have been described, reconstruction of the medial patello-
femoral ligament (MPFL) aims at correcting the pri-
mary pathology. Literature published by various authors
has supported good outcome with MPFL reconstruction
[1,2,3].Kang et al [4] explained functional double bundle
configuration of MPFL paving the way for double bundle

reconstruction. Initially this was performed using ‘Y’
configuration of the graft with two transverse tunnels
made in the patella for graft fixation [5,6]. Wang et al
[7]retrospectively reported good outcome with this type
of doublebundle reconstruction compared with single
bundle reconstruction.Unfortunately double bundle
MPFL reconstruction performed with two transverse
tunnels in patella places patella at high risk for fractures
post operatively [8].We conducted a prospective case
series study to radiologically and functionally evaluate
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the results of double bundle MPFL reconstruction for
recurrent patellar instability using looped semitendino-
sus autograft passed through a vertical tunnel in patella
and to document the scope of arthroscopic assistance
during the procedure.

MATERIALS AND METHODS
A prospective case series study was done be-

tween May 2010 and July 2013 during which 22 patients
with recurrent patellar instability were operated and fol-
lowed up. The exclusion criteria was Q angle >200 and
severe trochlear dysplasia (Dejour Type B, C & D).
Approval for the study was obtained from the Institu-
tional Review Board.

The study included 17 females and 5 males. The
average age was 29 years (range 15 – 55 years). The
premorbid Tegner activity scale in our patients was on
an average 3.45 (range 3 to 5) since most of our patients
were females who were restricted to light labor activi-
ties only. Aetiologyof patellar dislocation wasspontaneous
in 5 patients and post traumatic in 17 cases (accidental
fall during daily activities in 9 cases, twisting injury of
knee in 5 cases, fall from two wheelers in 2 cases and
fall of weight over the knee in 1 case).Left knee was
more commonly affected (Left:Right=12:8). Generalized
ligamentous hyperlaxity was noticed in 8 patients
(includingall the 5 cases with insidious onset). Patients
commonly presented with anterior knee pain aggravated
by climbing stairs or uphill, repeated episodes of patellar
instability with swelling and locking of the knee, feeling
of giving way sensation of the knee during vigorous ac-
tivities. The duration of symptoms ranged from 3 months
to 31 years (average 60.22 months). Definite history of
patellar dislocation was present in 17 patients with re-
current episodes ranging from 2 to 20 times (average 6
episodes).

Clinically all the patients had positive apprehen-
sion sign on attempted lateral displacement of patella.
Retropatellar tenderness was present in 12 patients.
Range of movement in the knee was painless and nor-
mal in 18 patients, 4 patients had restriction of terminal
100-200 of movements. In the 4 patients with terminal
movement restriction, two patients had synovial hyper-
trophy, one patient had associated ACL ganglion cyst
and the other had associated medial meniscal tear. The
Q angle was measured clinically with patient supine and
knee flexed to 300wherein patella is centralized over tro-
chlea. Itwas found to beon an average of 13.680 (range
80 to 180) in our cases.

Radiological evaluation was done with lateral
view and Merchant axial view taken with knee flexed to
300. Insall-Salvati ratio (Patella tendon length/Patella
height) was measured in the lateral radiograph which

was found to be an average of 1.13 (range 0.9 to 1.38)
in our cases. In the Merchant axial radiograph, the sul-
cus angle, congruence angle and the patella inclination
angle (lateral patellar tilt angle) was measured as per
standard guidelines [9] (Figure 1a). The sulcus angle was
on an average 141.770 (range 1360 to 1500). The con-
gruence angle was on an average 13.410 (range -90 to
+530 negative and positive variables with depending on
medial or lateral subluxation of patella respectively). The
normal congruence angle being -60(±110), there were 18
outliers preoperatively.

Magnetic resonance imaging of the knee was
done in all the patients that revealed thinning of MPFL in
17 patients and complete tear in 5 patients. Cartilage
defect over patella was noticed in 11 cases and loose
body within the knee joint was picked up in 4 cases.
Trochlea dysplasia with shallow groove (Dejour type A)
was seen in 4 cases. Patello-femoral arthritis was present
preoperatively in 6 cases.

All the patients underwent arthroscopy assisted
double bundle MPFL reconstruction using looped semi-
tendinosus autograft passed through vertical tunnel in
patella and fixed to femoral condyle using interference
Bioscrew. Surgery was performed by single surgeon
(first author) in all the cases.

Surgical technique:
Surgical procedure was performed under re-

gional spinal anaesthesia and tourniquet control. All the
patients underwent intraoperative arthroscopy of the knee
joint and looked for patella subluxation/tilt with excess
medial parapatellar opening, patella maltracking,
intraarticular loose bodies andchondral injuries (Figure
2).Any associated knee pathology including
patellofemoral arthritis was also documented (Table 1).
Through a 3cm incision extending vertically below the
tibial tuberosity, semitendinosus tendon graft was har-
vested and prepared. Another vertical incision was
mademidway between medial border of patella and me-
dial epicondyle. A vertical tunnel of 4-4.5mm diameter
(depending on tendon graft size) was made in the upper
half of medial third of patella parallel to its supero-me-
dial border using a cannulated drill over guide wire. The
position of the tunnel was carefully planned so as to avoid
any rim fracture of patella or penetration into the knee
joint which was confirmed arthroscopically. The medial
margins of entry and exit holes were smoothened by
nibbling the margin so as to prevent any killer turns of
the graft. The tendon graft was then passed through the
tunnel in patella creating a double bundle configuration
(Figure 3a). The ends of the tendon graft were then
passeddeep to medial retinaculum (between 2nd&
3rdfascial layers of Warren) towards the medial epi-
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condyle and the ends were sutured together. A guide pin
was placed horizontally parallel to the joint line at the
isometric point of attachment of MPFLbetween medial
epicondyle and adductor tubercle. Its position was con-
firmed by intraoperative fluoroscopy (1mm anterior to
the posterior cortex extension line, 2.5 mm distal to the
posterior origin of the medial femoral condyle on a lat-
eral radiograph with both posterior condyles projected in
the same plane) [10].Arthroscopic evaluation also noted
any violation of intercondylar notch by the guide pin. After
confirming the position, a femoral tunnelof 7-8mm diam-
eter (corresponding to the size of combined and sutured
tendon ends) was drilled over the guide wireand tendon
ends were passed through the tunnelmediolaterallyusing
beath pin. The graft length and tension required was
confirmed by arthroscopic visualization of patellar posi-
tion, tilt and tracking. After its confirmation, the graft
wasfixed at the aperture of the femoral tunnel using bio-
absorbable interference screw of (2mm larger than the
tunnel size) with knee in 450of flexion (Figure 3b). Fi-
nally after fixation, the patella tracking was reconfirmed
and documented arthroscopically (Figure 1b).
Post-operatively, knee was splinted in knee immobilizer
until wound healing.Isometric quadriceps exercises were
started immediately and patient was mobilized full weight
bearing on first post-operative day. Passive knee mobili-
zation was started after 10th day and active assisted knee
mobilization was allowed after 6 weeks aiming for full
range of movements within 12 weeks. After 3 months
quadriceps strengthening exercises were started. Ac-
tivities like running and squatting were permitted only
after 6 months.Radiological re-assessment of congru-
ence angle and patellar tilt was done by Merchant axial
view (Figure 1c). Functional assessment was done
usingKujala score, Lysholm knee score and Tegner ac-
tivity scale.Statistical analysis of results was done using

Minitab 10.

RESULTS
With an average follow up of 25 months (range 12 – 38
months), none of our patients had apprehension or recur-
rence of dislocation of the patella postoperatively and all
resumed their premorbid Tegner activity level.
Intraoperativefindings noted in scout arthroscopy of the knee
joint are summarized in Table-1. In addition arthroscopy
was also useful inremoval of loose bodies within knee, evalu-
ation for joint penetration of patellar and femoral bone tun-
nels, assessing the tension in graft required before fixation
and confirmation of patella tracking.

Radiologically, the congruence angle improved
from pre-operative average of 13.410(range-90 to +530)to
2.590(range -100 to +140). There were only 6
outliersbeyond the normal range postoperatively. The
lateral patellar tilt angle improved from 11.950 (range 20

to 210) to 4.180 (range 00 to 90) (Figure 4a). Functionally,
the Kujala score improved from preoperative average
of 49.59 (range 42-76) to 92.18 (range 86-96); the
Lysholm score improved from an average of 62.13 (range
56-70) to 94.31 (range 90-100) and the Tegner activity
scale improved from an average of 2.31 (range 2-3) pre-
operatively to 3.31 (range 3-4) post-operatively at the
final follow up. Preoperative and post operative radio-
logical and functional scores were analyzed statistically
by paired t-test and were found significant at p<0.001
(Table 2).

Three patients (13.6%) had terminal restriction
of the knee movements.Among them one patient had
developeddeep vein thrombosis postoperatively and her
final knee movement remained 0-1000 due to improper
physiotherapy, other two patients regained full move-
ments after manipulation of the knee under anaesthesia
and arthrolysis respectively. Anterior knee pain was per-
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sistent in 3 cases (13.6%),all of whom had documented
patello-femoral joint arthritis preoperatively. However the
pain was mild to moderate and tolerable without any func-
tional limitation. One patient had numbness over the
medial aspect of the leg probably due to saphenous nerve
injury at the time of harvesting semitendinosus tendon
graft and symptoms improved gradually within six
months. None of our patients had surgical site wound
healing problem or patellar fracture post operatively.

DISCUSSION
The main factors contributing for patellar stabil-

ity are - articular geometry, muscular action and passive
soft tissue restraints [11]. MPFL is a static stabilizer that
acts as a checkrein preventing lateral patellar dislocation
and contributes to 40-80% of total medial restraining force
[3,12,13]. Further, from full extension to approximately
200-300 of knee flexion, patella has no bony
guidance;forcing the MPFL complex to bear the load of
restraint against the lateralizing vector of the quadriceps
muscle[14]. Anatomically, MPFL is a 10-30mm wide con-
densation of medial patellar retinaculum extending from
proximal 2/3 of medial border of patella to adductor tu-
bercle of femur [15]. Functionally it has two bundles; a
superior-oblique bundle which is a dynamic restraint and
an inferior straight bundle which is a static restraint [4].
Surgical methods for recurrent patellar dislocation such
as proximal realignment procedures, distal realignment
procedures, lateral release and medial plication all in-
tend to realign the extensor mechanism; however they
do not tackle the primary pathology – ‘medial soft tissue
laxity’ [13]. In majority of cases with patella instability,
MPFL is disrupted and hence several authors have rec-
ommended MPFL reconstruction for high success rate

(83%-93%) [1,16]. Non operative treatment for first time
patellar dislocation has a re-dislocation rate of 14-44%
[17]. MPFL repair in recurrent dislocation has high fail-
ure rate camp with 28% recurrence of dislocation [18].
Numerous reconstruction techniques have been described
to restore medial restraint of patella; including various
tendon sources (gracilis, semitendinosus, partial patellar
tendon, allograft, synthetic tendon) and various fixation
methods (transverse or vertical patella drill holes, single
/ double bundle reconstruction, anatomic / isometric point
fixation, sutures, anchors, interference screws) [15].

Double bundled MPFL reconstruction is more
anatomical,as it reproduces cyclical tightening and slack-
ening pattern with movements and has functional ad-
vantage with rotational stability of patella when com-
pared to single bundle reconstruction [7,11].Double
bundle MPFL reconstruction with single vertical tunnel
does not require fixation of graft to the patella and also
avoids the risk of patella fracture seen when reconstruc-
tion is performed with two transverse tunnels are placed
in patella [8].

Additional procedures like medialization of tibial
tuberosity, distal transfer of tibial tuberosity
ortrochleoplasty were not performed in our cases. Mild
trochlear dysplasia does not compromise the outcome
of MPFL reconstruction as reported by Steiner et al [19]
and is confirmed in our study with 4 cases of Dejour
Type A trochlear dysplasia. Patella alta with Insall-Salvati
ratio >1.2 was seen in 3 of our cases but since the dif-
ference was only marginal, tibial tuberosity transfer was
not done and the outcome in them was similar to other
cases.

In our study patellar instability was seen com-
monly in females (77%) similar to that found in other
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studies. The onset was commonly post-traumatic
(77%)suggesting high rate of recurrence after previous
dislocation since MPFL has poor capacity to heal result-
ing in increased laxity and patellar instability.

Position of femoral fixation is crucial and re-
quires radiological confirmation [20]. Another important
aspect of tendon reconstruction is adequate tension of
the graft – any small alteration in length and position of
fixation significantly affects the outcome [5]. A lax MPFL
reconstruction produces persistent instability and an over
tight MPFL produces extension lag (when tight in exten-
sion) or loss of flexion (when tight in flexion) [21]. In our
study we fixed the tendon graft to the femur with knee
in 450 of flexion to avoid any chondral overload during
knee flexion. Fernandez et and Yoo etal have suggested
fixation of the graft with knee in 300 of flexion [12,22].
Radiological improvement after double bundle MPFL
reconstruction has been studied by Han et al [11]with
dual transverse tunnelin patella and reported improve-
ment of congruence angle from 12.20 to -2.40 and lateral
patellar tilt from 11.40 to 8.40. Our series with recon-
struction using vertical patellar tunnel showed better
improvement of patellar tilt from 11.950 to 4.180 and also
the average congruence angle in our cases improved
from 13.410 to 2.590 post-operatively.
Functional improvement seen in our cases was better
compared to other series of single bundle reconstruction
[2,13,16] and comparable to other series of double bundle
reconstruction [8,23,24]. In a similar retrospective study
done by Matthews et al[15] either gracilis or semitendi-
nosus graft was used and the postoperative Kujala score
was 87with 20% knee stiffnessdue to less aggressive
mobilization in initial cases with poor femoral fixation as
revealed by the author.Compared to it our study used
only semitendinosus graft for better strength along with
stable fixation for aggressive mobilization yielding good
results with average post-operative Kujala score of 92.18
with 13.6% knee stiffness.
Osteochondral fractures with loose body within the knee
joint were present in 41% of cases of which only 22.7%
were picked up by MRIsuggesting need for routine in-
traoperative arthroscopic evaluation. Intraoperative
arthroscopy of the knee has been performed in few stud-

Figure 1(a to e): Case example of a 38 yr old female
with recurrent dislocation of patella.
a: Preoperative MRI shows MPFL tear.
b: Preoperative radiograph shows lateral subluxation
with tilting of patella.
c: Intraoperative arthroscopy confirms abnormal patel-
lar tracking which is restored to normal after MPFL re-
construction.
d: Postoperative radiograph shows restoration of nor-
mal patellar alignment.
e: Postoperative regain in full range of movements in
the knee.

Figure 2 (a to d): Intraoperative abnormal arthroscopic findings.
a: Lateral subluxation of patella.
b: Patellar tilt with abnormal opening in the medial
parapatellar space.
c: Loose body within the knee joint as a result of osteo
Chondral injury.
d: Chondral damage in patella due to recurrentdislocation.

Figure 3: Surgical technique.
a: Semitendinosus tendon graft looped through the pa-
tellar tunnel.
b:Tendon graft passed through the femoral tunnel and
fixed using bioscrew.
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ies during MPFL reconstruction [2,8,11,16,18]. We stress
the importance of routine arthroscopic assistance in these
cases for it helps in - diagnostic evaluation for associ-
ated injuries and patellofemoral cartilage integrity; con-
firmation of diagnosis as shown by medial parapatellar
opening, patellar tilt, subluxation and maltracking; removal
of intra-articular osteochondral loose bodies; manage-
ment of any associated knee pathology (like meniscal
tears, synovial hypertrophy, ACL ganglion cyst as seen
in our cases). It also helps in performingchondroplasty,
microfracture or lateral retinacular release in selected
cases; evaluation for joint penetration caused by tunnels
placed in patella and femoral condyle; confirmation of
isometric fixation and assess adequate tensioning of the
tendon graft before fixation; confirm final patellar posi-
tion and tracking.
Limitations of our study include small series with mid-
term follow up and absence of use of CT scan in all our
cases to measure TTTG (Tibial Tuberosity Trochlear
Groove)distance. However we have used the Q angle
to quantify the lateral vector of forces that tend to dis-
place the patella and closely resemble TTTG value [15].
Further randomized controlled trials are needed to es-
tablish the differences in outcome with various techniques
of MPFL reconstruction.

CONCLUSION
Double bundle MPFL reconstruction in patellar instabil-
ity using looped semitendinosus tendon autograft passed
through vertical tunnel in patella produces excellent ra-
diological and functional results. The study highlights the
value of arthroscopic assistance during the procedure to
improve the outcome.
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VESICAL STONE AROUND AN UNUSUAL FOREIGN

BODY IN AN UNUSUAL SITE : A CASE REPORT

INTRODUCTION
Vesical calculus is defined as the occurrence of

calculi in the urinary bladder. It is not uncommon and is
characterized by clinical and radiological findings of a
calcified mass irritating the bladder wall. Here, we re-
port a case of vesical calculus which had different site
of occurrence of calculi in a deformed bladder which
presented with repeated urinary tract infection and oc-
casional fistula formation.

Case Report
A 50-year-old male patient was admitted to our out-patient
clinic with complaints of swelling in the lower abdomen for
past 4 months, and burning micturition. He also had occa-
sional small opening out on one side of the swelling on the
right side with urine being passed in jets. His medical his-
tory revealed he had a vehicular accident 4 years back in
Dubai and had undergone a surgery in a hospital there pos-
sibly a plating of symphysis. One and half year, after this
first surgery, he developed an hernia in the lower abdomen
for which he was again operated in Dubai. One year back,
patient returned back home and resumed to do active labour.
He was normal till for 8 months. The patient however did
not produce any record or x-ray.

For the past 4 months he has noticed the swelling in his
lower abdomen over the site of the previous scars and
he also noticed passing of urine on one side of the swell-
ing especially while coughing and sneezing. His physical
examination revealed a two scars a mid laporatomy scar
and a Pfennensteil incision. (Figure 1) .

In the middle of the transverse Pfenensteil inci-
sion scar, there was a cystic swelling of 10x8x 4cm di-
mension which was tender. There was a small sinus on
the right side of this swelling. Routine haemogram and
biochemical tests (serum C-reactive protein level and
erythrocyte sedimentation rate) were within normal lim-
its. His pelvic X-ray revealed plating of the previous sur-
gery across the pubic symphysis probably fixing the both
pubic bones in addition to transverse screws (Figure. 2).
Pelvic Computerized Tomography (CT) revealed a cal-
cified mass located anterior to the pubic region (Figure. 3).

Did the multislice CT only show that a separate screw
seen only in CT. also the pubis was fixed with plate.
Patient had a cystoscope which was reported normal
except for inflammed mucosa. Anterior urethrogram
revealed that the dye filled the bladder and overflowed
the bladder into the region anterior to the pubic symphy-

Figure-1
Clinical picture of a 50 year male presenting with lower abdominal
swelling and urinary fistula
Arrow 1 showing scar of the previous surgeries
Arrow 2 showing anterior abdominal wall swelling on the right side
of the rectus abdominis
Arrow 3 showing the site of urinary fistula when the patient sneezed
or coughed.
Arrow 4 showing the inguino -scrotal swelling on the left side.

Figure-2
Antero posterior X-rays of the 50 year male presenting with lower
abdominal swelling and urinary fistula
Arrow 1showing the displaced screw from the anterior symphysis
pubis plating and calculus formed around this screw
Arrow 2 showing the anterior symphysis pubis plating
Arrow 3 showing posterior sacral screws
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sis. ( Figures  4a and 4b ) The diagnosis of bladder
divericulum with a calculus was made. After we were
sure that the exact site where the bladder diverticular
stone was present, we suggested to him a surgical treat-
ment, in the form of strengthening the anterior wall along
with repair of bladder wall with removal of the calculus
and the plates but he refused.   The sinus has since healed
well only the  site of the original sinus is shown in the
figure. Images showed diverticula which was obvi-
ously missed in the previous cystoscopy which was
reported normal, Missing a diverticula in a routine cys-
toscopy is usual. The sinuses were healed after a few
days of continuous catheterization, and when the patient
left the hospital.

Limitations in this case report
The main limitation is that the patient could not produce
any useful document about any of his previous events
injury or surgeries in Dubai like the  preoperative x-rays
and  immediate postoperative x rays, or follow-up radio-
graphs in between- for almost four years. Thus we have
no idea of the experience of the surgeon who managed
the initial injury.  Since there is nothing to suggest that
surgery was perfect from beginning.  In  the absence of
any evidence of a colostomy or diversions , we feel that
this is a totally mismanaged  case of a simple APC II
injury . There is recurrence total loss of rectus muscles
with a previously inadequately fixed pubic diastasis lead-
ing to the protrusion of a loosened screw of this old in-
jury with residual infection might have transfixed the blad-
der. This besides due to dynamic expansion and collapse
of bladder wall might have found its way into the blad-
der. The calculus might have formed around this migrated
screw ( nidus) . The incomplete emptying of the bladder
may be due the anterior collection of urine in the pouch.
The sharp screws causing perforations in the already
inflamed bladder wall and poor skin resulting in the
vesico-cutaneous fistula. More than the first pelvic sur-
gery, the sinus specifically may be due to hernia surgery
which is a  repeated surgery on an already weak and
thin anterior abdominal wall  has caused the  develop-
ment of a sinus in the lower abdomen which is strength-
ened by the fact that it  surfaces only when the catheter
was removed.

Figure-3
CT scan of pelvis of a 50 year male who presented with lower abdominal
swelling and urinary fistula. CT scan section done at the level of the
previous plating
Arrow 1 showing Posterior sacral screws-
Arrow 2 showing anterior symphysis pubis plating
Arrow 3 showing the migrated screw from the anterior symphysis pubis
plating
Arrow 4 showing calculus formed around the migrated screw

Figure-4 a
An Antero posterior view of the cysto-urethrogram of the 50 year
male presenting with lower abdominal swelling and urinary fistula
Arrow 1 showing dye in the urinary catheter
Arrow 2 showing screw of the anterior symphysis pubis plating
Arrow 3 showing the anterior symphysis pubis plating in the pubic bone
Arrow 4 showing dye entering the bladder seen superimposed with
the pubic bone and the migrated screw

Figure-4 b
A lateral view of the cysto-urethrogram of the 50 year male present-
ing with lower abdominal swelling and urinary fistula
Arrow 1 showing position of the Foley’s balloon
Arrow 2 showing the screw of the anterior symphysis pubis plat-
ing migrated anterior to pubis
Arrow 3 showing the position of calculus around the above migrated screw.
Arrow 4 showing anterior limit of the dye and hence the bladder wall.
Arrow 5 showing over flowing of the dye and showing the evidence
of the diverticulum
Arrow 6 showing the screw of the anterior symphysis pubis plat-
ing in the pubic bone
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In general, intra vesical foreign bodies cause dysuria,
hematuria, frequency, strangury and urethral discharge
1. Foreign  material like the ventriculo-peritoneal shunts,2
titanium tack of a laparoscopic repair, calcifying 3  inad-
vertent sponge calcifying 4 intra urethral introduction of
copper wires by quacks or in psychiatric disorders are
shown to form calcifications.   5 There is a report of a
medially placed acetabular screw entering the bladder –
resulting in the death of the patient. 6 In the two previous
two reports of migrated pubic plate screws into the blad-
der, the screws were expelled spontaneously one case
even with washer 7,8

Ours is only the third case in literature of a pubic plate
screw that got displaced into the bladder. The peculiar-
ity in the presented case is a host of complications like a
ventral hernia, displaced screw formed a nidus of a cal-
culus, vesico-cutaneous fistula . The possibility of its lodg-
ing in the anterior aspect of bladder diverticulum might
have prevented it from being voided out. Later as the
calculus is formed around the screw the size prevents
the calculus from being voided.

CONCLUSION
This case report, involve organs and structures that will
interest orthopedicians, general surgeons and urologists
alike. However the serious limitation  here from a clini-
cal view point is literally no records of previous treat-
ment and refusal for operation by patient. We wanted to
mainly highlight the diagnostic perspective only especially
the use of imaging adequately before dismissing the pa-
tient as normal and that cystoscope can miss bladder
abnormalities in such cases.  Also we were only able to

identify above complications retrospectively, we wanted
stress the need for proper management of such cases
right from the beginning in future.
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ABSTRACT: Case Report

Introduction:
Fibrodysplasia ossificans progressiva is very rare with a worldwide prevalence of
approximately 1 case in 2 million individuals. No ethnic, racial, or geographic predis-
position has been described. Although familial forms inherited on a dominant autoso-
mal basis have been described, most cases are sporadic.

Case Report:
16 yr female came to opd with complaints of progressive restriction of movements of
bilateral elbow, bilateral shoulder, bilateral knee and bilateral hip for past 4 years. On
examination patient is found to have short great toes of bilateral foot and ffd of all the
joints. Patient is bed ridden and had acute pain for past 2 wks. Patient was evaluated
and diagnosed to have myositis ossificans progressiva. Patient was treated with short
course of steroids and bisphosphonates. Patients pain improved and patient not will-
ing for any other further management and she was discharged at request….

Conclusion:
Myositis ossificans progressive is a rare disease with limited treatment options. Right
now there is no available treatment to completely cure it. Short course of steroid and
bisphosphonate can relive patients with acute pain.

KEY WORDS:
Myositis ossificans progressive, Fibrodysplasia ossificans progressiva,
Bisphosphonates.

DEFINITION
Fibrodysplasia ossificans progressiva1 is a se-

verely disabling  heritable disorder of connective tissue
characterized by congenital malformations of the great
toes(hallux valgus, malformed first metatarsal, and/or
monophalangism) and progressive heterotopic
ossification(HO) that forms qualitatively normal bone in
characteristic extraskeletal sites. This condition mani-
fests in childhood and runs a slowly progressive course.
“Stone man disease” and “myositis ossificans
progressiva”   were the names used initially, but
“FOP”more accurately reflects the pathogenesis of the
disease. Involvement of dorsal, axial, cranial, and proxi-
mal anatomic locations precede involvement of ventral,
appendicular, caudal,and distal areas of the body2

Case Report
16 yr female came to opd with complaints of

progressive restriction of movements of bilateral elbow,
bilateral shoulder, bilateral knee and bilateral hip for past
4 years. On examination patient is found to have short
great toes of bilateral foot and ffd of all the joints. Pa-
tient is bed ridden and had acute pain for past 2 wks.
Patient was evaluated and diagnosed to have
fibrodysplasia ossificans progressiva. Patient was treated
with short course of steroids and bisphosphonates. Pa-
tients pain improved and patient not willing for any other
further management and she was discharged at request.
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Short great toe and Heterotrophic ossification of hips
and elbow

Epidemiology
FOP is very rare with a worldwide prevalence

of approximately 1 case in 2 million individuals. No eth-
nic, racial, or geographic predisposition has been de-
scribed3. Although familial forms inherited on a domi-
nant autosomal basis have been described, most cases

are sporadic.

Heterotrophic ossification of shoulder and elbow

Clinical Description
FOP is the most disabling condition of ectopic

skeletogenesis. Children who have FOP appear normal
at birth except for congenital malformations of the great
toes .Typically, during the first decade of life, sporadic
episodes of painful soft tissue swellings (flare-ups) oc-
cur and are commonly mistaken for tumors4. Although
some exacerbations spontaneously regress, flare-ups can
transform skeletal muscles, tendons, ligaments, fascia,
and aponeuroses through an endochondral process into
ribbons, sheets, and plates of heterotopic bone that span
the joints, lock them in place, and render movement im-
possible5,6. Progressive episodes of HO occur in specific
anatomic patterns, and are typically seen first in the dor-
sal, axial, cranial, and proximal regions of the body and
later in the ventral, appendicular, caudal, and distal re-
gions7. Attempts to remove this heterotopic bone usually
lead to episodes of explosive new bone formation.
Trauma such as minor soft tissue injury, muscular stretch-
ing, over-exertion and fatigue, intramuscular immuniza-
tions, injections for dental work, falls, and influenza-like
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illnesses can induce flare-ups of the condition. Immobil-
ity is cumulative and most patients are wheelchair-bound
by the end of the second decade of life. The diaphragm,
tongue, and extra-ocular muscles are spared from HO.
Cardiac muscle and smooth muscle are also spared in
FOP. Neck stiffness is an early finding and can precede
the appearance of HO at that site. Cervical spine abnor-
malities include large posterior elements, tall narrow ver-
tebral bodies, and fusion of the facet joints between C2
and C78. The cervical spine often becomes ankylosed
early in life. Other skeletal features associated with FOP
are short malformed thumbs, clinodactyly, short broad
femoral necks, and proximal medial tibial osteochondro-
mas9,10,11. In addition to progressive immobility, other life-
threatening complications include severe weight loss fol-
lowing ankylosis of the jaw, as well as pneumonia and
right-sided heart failure resulting from thoracic insuffi-
ciency syndrome (TIS)12. Features of FOP that contrib-
ute to TIS include costovertebral malformations with
orthotopic ankylosis of the costovertebral joints, ossifi-
cation of intercostal muscles, paravertebral muscles
andincluding kyphoscoliosis or thoracic lordosis.Limb
swelling seen with flare-ups may be substantial and lead
to extra-vascular compression of nerves and tissue lym-
phatics.
Some patients with advanced FOP involving the lower
limbs have venous stasis and/or lymphedema. Hearing
loss is usually conductive and may be due to middle ear
ossification, but in some patients the hearing impairment
is sensorineural, involving the inner ear, cochlea, or the
auditory nerve 13.

Diagnosis and diagnostic methods
Clinical suspicion of FOP early in life on the basis

of malformed great toes can lead to early clinical diag-
nosis  and the avoidance of harmful diagnostic and treat-
ment procedures. Routine biochemical evaluations do not
contribute to making the diagnosis. Plain x-rays can sub-
stantiate more subtle great toe abnormalities and the pres-
ence of HO. Abnormal findings on bone scan occur be-
fore HO can be detected by conventional radiography,
but sophisticated imaging studies are generally superflu-
ous from a diagnostic standpoint. Confirmatory genetic
testing is available on a clinical and research basis at
several laboratories 14.

Differential Diagnosis
FOP is commonly misdiagnosed as aggressive

juvenilefibromatosis, lymphedema, or soft tissue sarcoma.
Other diagnostic considerations are lymphoma, desmoids
tumors, isolated congenital malformations, brachydac-
tyly (isolated), and juvenile bunions.

Heterotrophic ossification of shoulder and elbow

Preventative measures
In children, restriction of activity to less physi-

cally interactive play may be helpful to reduce falls.
Physical rehabilitation should be focused on enhancing
activities of daily living through approaches that avoid
passive range of motion which could lead to disease flare-
ups. Acceptable modification of activity, improvement in
household safety, use of ambulatory devices, and use of
protective headgear are all strategies to prevent falls
narcotic analgesia in addition to the use of NSAIDs, cox-
2 inhibitors, and oral or intravenous glucocorticoids. The
cautious shortterm use of muscle relaxants such as
cyclobenzaprine(Flexeril), metaxalone (Skelaxin), or
Lioresal (Baclofen) may help to decrease muscle spasm
and maintain more functional activity.

Prognosis
The median lifespan is approximately 40 years

of age. Most patients are wheelchair-bound by the end
of the second decade of life and commonly die of com-
plications of thoracic insufficiency syndrome 15.
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