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Editorial

I am happy to publish the next issue of Sri Lanka Journal of Orthopaedic Surgery to coincide with the 
inauguration of the annual congress of the Sri Lanka Orthopaedic Association.

We have included many interesting articles. 

One by Dr.Sunanda Udagedara about dynamic hip screw, is very interesting. 

I know some believe DHS is an obsolete procedure. In our opinion it is not, especially in a developing 
country. It is an exellent procedure in a properly selected patient if properly done. Dr.Udagedara’s 
article especially interesting, as he describes how it can be done without a fracture table.

There is also an article by Dr.Saman Renuka on flexor tendon injuries of the hand. Hand is a subspeciality 
which we Orthopaedic Surgeons are gradually loosing the grip.

The article by Dr.Dimuthu Thennakoon also very interesting as it’s a difficult problem to handle for a 
general orthopaedic surgeon.

I am also thankful to Dr.Randall Gray,for his comprehensive article of Adolescent Scoliosis.

There are very interesting case reports also. I am thankful to them.

I am very grateful to the Co- Editor Dr.Shivantha Fernandopulle for all the hard work.

Hope you enjoyed reading these articles.

-dr. Upali Banagala-
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Adolescent Idiopathic  
Scoliosis

Late Onset Idiopathic 
Scoliosis (LIS)

the definitive aetiology of LIS remains 
inconclusive. It has been proposed 

that AIS has a complex multifactorial 
aetiology with genetic predisposing 
factors influenced by the individuals 
environment 3, 4. Monozygotic twins have 
a significantly higher rate of concordance 
than dizygotic twins 5. Typically AIS 
is diagnosed by ruling out congenital 
vertebral malformations, neuromuscular 
and syndromic disorders. 

Natural History 
The literature on the natural history 

of Idiopathic Scoliosis is limited. 
Unfortunately most of this historical 
literature failed to differentiate Idiopathic 
Scoliosis from other forms of scoliosis, 
which has an inherent malignant curve 
progression. As a result the natural history 
of Idiopathic Scoliosis has been reported 
to lead to disability from back pain and 
cardiopulmonary compromise. Some 
historical studies for the same reasons have 
also shown an increase mortality, higher 
proportion of unmarried women, and 
higher proportion of individuals unable to 
work 6, 7, 8. It is now clear that this is not the 
case as shown by a series of studies from 
Iowa that has shaped todays narrative of 
the natural history of LIS. In a majority 
of the patients, LIS is benign condition 
that does not require any active treatment. 
Concerns may arise regarding the natural 
history of a small proportion of scoliosis 
patients with regards to curve progression, 
back pain, cardiopulmonary problems, 
and psychosocial issues.9,10,11,12 . The most 

Late onset Idiopathic Scoliosis is an abnormal lateral curvature of the spine with 
vertebral rotation, which appears in otherwise healthy children in the 10-18 year old 
age group (Figure2-4). Scoliosis is in fact a three-dimensional deformity of the spine 
in which the lateral curvature measures more than 10 degrees. This rotation of the 
spine causes asymmetry of the posterior chest wall, shoulders, flanks and hips. The 
prevalence of curves more than 10 degrees in the general population varies between 
1-3 percent. However only 0.25% progress to the point where treatment is required 1. 
The female to male ratio of curves more than 20 degrees is 5.4:12.

recent long term follow up of untreated 
Idiopathic scoliosis was published by 
Weinstein et al 13 in 2003. In this study 
117 patients with an average follow up of 
50 years provide the best understanding 
we have about the natural history of 
untreated AIS. However of the 314 eligible 
patients form the original cohort only 117 
(37%) were available for follow up. The 
authors concluded “Untreated adults with 
Late Onset Idiopathic Scoliosis (LIS) 
are productive and functional at a high 
level at 50-year follow-up. Untreated LIS 
causes little physical impairment other 
than back pain and cosmetic concerns” 
13. A statistically significant number of 
the untreated LIS complained of chronic 
back pain compared to matched controls. 
Subgroup analysis showed an increased 
risk of shortness of breath was also 
associated with the combination of a Cobb 
angle greater than 80° and a thoracic apex. 
In a previously published study of the same 
cohort patients with a thoracic apex and 
curves larger than 1000 were found to be at 
a higher risk of developing co-pulmonale 
and right ventricular failure11. 

It is now clear that LIS does not 
result in increase mortality 14,15. Severe 
thoracic curves may be associated with 
pulmonary symptoms. Back pain is more 
prevalent in the untreated LIS population, 
although this has not been quantified by 
any modern quality of life questionnaires. 
Social functioning and marriage rates are 
no different to the general population. 

Progression of curve before skeletal 
maturity 
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Main predictors of curve progression are curve 
magnitude at initial diagnosis, skeletal maturity, 
menarcheal status in girls, and curve pattern. Tan et al 
demonstrated that curve magnitude at presentation is 
the most important predictor of curve progression up to 
and after skeletal maturity. Curves with a Cobb angle 
of 25°or more have a 68.4% probability of progressing 
to 30° or more at skeletal maturity 16. Other factors that 
predict progression are menarcheal status, age at first 
diagnosis and skeletal maturity. 

Soucacos et al demonstrated in a large observational 
study a strong association of curve progression in girls, 
curve pattern (right thoracic and double curves in girls, 
and right lumbar curves in boys), maturity (girls before 
the onset of menses) age (time of pubertal growth spurt) 
and curve magnitude (≥ 30°) 9.

Classification of idiopathic Scoliosis 
Lenke Classification 17 (Table 1) is the post widely 

used classification system in idiopathic scoliosis. It 
encompasses majority of curve patterns and is an 
invaluable guide in determining the levels of arthrodesis.

Treatment  
Non-operative 

Observation, bracing and surgery are the three 
main treatment modalities available for the management 
of LIS. Scoliosis curves between 10-20 degrees are 
generally managed with observation. Serial radiographs 
and clinical review every 4-6 months is recommended. 

If there is residual growth potential then serial 
radiographs are necessary to identify those curves that 
may progress during the teenage growth spurt. Curves 
in the range of 20-40 degrees with Risser 0-2 skeletal 
maturity can be considered for bracing. The decision 
to brace a scoliosis in this range is always a difficult 
decision for the patient and the treating physician. The 
BrAIST (Bracing in Adolescent Idiopathic Scoliosis 
Trial) published in 2013 in the NEJM, included 
both a randomized cohort and a preference cohort. 
They concluded “Bracing significantly decreased the 
progression of high-risk curves to the threshold for 
surgery in patients with adolescent idiopathic scoliosis”18 
. This most current evidence supports the use of a rigid 
brace in the treatment of AIS patients with a high risk 
of curve progression. Progression of the curve to 500 in 
the brace was considered a failure of treatment. It was 
also concluded that longer hours of brace wear were 
associated with greater benefit. 

Operative Treatment
Surgical treatment of scoliosis has evolved over 

the last three decades. The current treatment is mostly 
based on posterior pedicle screw constructs. In more 
severe rigid curves posterior instrumentation in 
complemented with anterior releases. Anterior surgery 
is mostly reserved for some Lenke 5 curves, where short 

segment fusion can potentially save a distal motion 
segments 19. However comparative studies have shown 
that treatment of Lenke 5C curves with posterior pedicle 
screw fixations provides better curve correction and less 
loss of correction over time20.

The Goals of surgical treatment are to achieve 
cosmetically acceptable three-dimensional correction of 
deformity with a solid fusion, maintaining physiological 
sagittal and coronal balance. The Lenke classification 
provides a good guide to determine the level to fuse to 
achieve these goals. 

Growth modulation using Nitino staples have been 
used with varying success in small curves to prevent 
curve progression. Flexible curves under 35 degrees can 
be considered for this motion preserving Vertebral Body 
Stapling (VBS) technique 21.

There is no randomized study comparing the 
efficacy of surgical treatment with the natural history of 
untreated scoliosis. Curve threshold at which surgery is 
performed is based on historical observational studies of 
the natural history of LIS 11,10. 

Indication for surgery 
Most Surgeons would use 500 as a indication to 

offer surgery on the skeletally mature teenager15 and 
450 in the skeletally immature with growth potential 
left. Some curves are more cosmetically visible than 
others. 50 degrees seems to be the point at which most 
curves become a cosmetic concern. Obese patients tend 
to mask the curves better. Double or triple curves seem 
cosmetically more excepting than single thoracic curves. 
Lenke 5 thoracolumbar curves may cause alteration in 
coronal balance at smaller Cobb angles. Other factors to 
consider are rotational deformity, apical translation and 
sagittal deformity. 

Goals of Surgery 
 1. Correction of deformity in the coronal and 

sagittal planes
 2. Adequate de-rotation of spine 
 3. Maintaining Global sagittal and coronal balance 
 4. Achieving Sold fusion 
 5. Fusion of minimum motion segments

Neurophysiological monitoring in AIS surgery 
Trancranial Electrical Stimulation- Motor Evoked 

Potentials (TEC-MEP) and somatosensory evoked 
potentials (SEP) is now established as the standard of 
care in scoliosis Surgery 22, 23, Combined TEC-MEP 
and SEP provided a sensitivity of 100% and specificity 
of 98% for sensory – motor impairment 24. A 50% or 
more drop in amplitude is considered as a significant 
neurophysiological event 24.

Complications of Surgical management 
The overall complication rate of LIS surgery 

performed by experience surgeons has been reported to 
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be around 6% 25. A far majority of these complications 
are minor. 

Neurological complications 
Major Intraoperative neurological deficits are 

relatively infrequent in paediatric and Adult scoliosis 
surgery, when performed in high volume centers26. This 
case series reported the incidence of major neurological 
incidence in patients having posterior spinal fusion 
using posterior segmental spinal instrumentation as 
zero (0/674). They also reported an incidence of 2.14% 
(3/141) in combined anterior and posterior surgery 
performed on the same day under one anaesthetic. 
Bidwell et all concluded that combined anterior and 
posterior surgery had a higher risk of major neurological 
injury than posterior only or anterior only surgery. 
Surgery for Kyphosis has a higher risk of neurological 
injury that for scoliosis 26. SRS in 2011 reported a 
neurological complication rate of 0.26% for anterior, 
0.32% for posterior and 1.75 for combined procedures 
in a large cohort of patients. (n = 11227) 25.

Infection
Postoperative wound infection is rare in surgery 

performed for LIS. A Report of the Scoliosis Research 
Society Morbidity and Mortality Committee published 
in 2006 reported a wound infection rate of 0.2% for 
anterior only procedures, 1.4% for posterior and 
combined only procedures 25.

Long term outcome of surgically treated 
Patients

The long-term outcome of patients treated 
surgically with modern instrumentation is largely 
unknown. Takayama et al showed no change in quality 
of life outcomes in a cohort of patients treated with 
older instrumentation between 1976 to 1989 with mixed 
aetilogies 27. Historically it has been challenging to 
assess the long-term outcomes due to the heterogeneity 
aetiologies, varying curve severity, and the multitude 
of instrumentation and techniques used in surgical 
treatment of LIS. The concerns have been focused around 
non-union, instrumentation failure, adjacent segment 
degeneration and sagittal and coronal decompensation 
of adjacent curves. 

Harrington rods were the standard of care for 
scoliosis surgery for over 3 decades. The detrimental 
impact of Harrington rod fusion on sagittal balance in 
the long term is well documented. Its use caused “flat 
back Deformity”, poor outcomes and higher revision 
rates.28. Posterior pedicle screw based constructs have 
shown to have a lower rate of short to medium term 
complications compared to other techniques 29. 

Lykissas et al reported a pseudoarthosis rate of 
3.1% with Harrington rods and 1.7% Cotrel-Dubousset 
instrumentation. No pseudoarthrosis was reported with 
pedicle screw instrumentation 29.

Summary 
LIS for most is a benign condition. A minority of 

skeletally immature patients who present with a curve of 
30 degrees or more could progress significantly. Braising 
should be attempted in skeletally immature patients with 
curves under 40 degrees. Surgical treatment is reserved 
for skeletally immature patients with curves more 
than 45 degrees and Skeletally mature patients with 
curves more than 50 degrees. Posterior pedicle screw 
instrumentation or a Hybrid technique with Pedicle 
screw instrumentation combines with Hooks/ tapes 
would encompass the current surgical management.
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Table 1 description of Curve Type

Characteristic Curve Patterns

Curve Type Description Proximal Thoracic main Thoracic Thoracotumbary 
Lumber

Structural Region of 
Each Curve Type

1 Main thoracic Nonstrutural Struchural (major) Nonstructural Main thoracic

2 Double thoracic Sturctural Structural (major) Nonstructural Proximal thoracic, 
main thoracic

3 Double major Nostructural Structural (major) Structural Main thoracic, 
thoracolumbar/
lumbar

4 Triple Major Structural Structural (major) Structural (major) Proximal thoracic, 
main thoracic, 
thoracolumba/lumbar

5 Thoracolumbar/lumbar Nonstructural Nonstructural Structural (major) Thoracolumbar/
lumber

6 thoracolumbar/lumbar-main 
thoracic

Nonstructural Sturactural Structural (major) thoracolumbar/
lumbar, main thoracic

A structural proximal thoracic curve has a Cobb angle of >25o on side-bending radiographs and / or kyphosis between the second and 
the	fifth	thoracic	level	of	at	least	+20o	A	structural	main	thoracic	curve	has	a	Cobb	angle	of	.25o	on	side-bending	radiographs	and	/	or	
kyphosis	between	the	tenth	thoracic	and	the	second	lumbar	level	of	at	least	+20o.	A	structural	thoracolumbar/lumbar	curve	has	a	Cobb	
angle	of	.25o	on	side-bending	radiographs	and	/	or	kyphosis	between	the	tenth	thoracic	and	the	second	lumbar	level	of	at	least	+20o.	
Either the main thoracic or the thoracolumbar/lumbar curve can be the major curve.

Table 1 (Lenke et al., 2001)

Lenke, L. G., Betz, R. R., Harms, J., Bridwell, K. H., Clements, D. H., Lowe, T. G., & Blanke, K. (2001). Adolescent idiopathic scoliosis: a new 
classification to determine extent of spinal arthrodesis. The Journal of Bone & Joint Surgery (American), 83-A(8), 1169–1181.

Figure 2  - 14 Year old post menarcheal female with  Lenke 1BN  AIS (Middle Thoracic curve 660, Upper Thoracic  Curve 300) , Treated with 
Selective thoracic fusion with posterior segmental pedicle screw  instrumentation
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Surgical options in managing  
equinus gait or deformity  
in cerebral palsy in children

Late Onset Idiopathic 
Scoliosis (LIS)

Clinical examination:

patients and their families report toe 
walking, toe dragging, tripping, and 

intoeing. The patient has a diminished 
passive range of ankle dorsiflexion, a 
sustained spastic response to an applied 
fast stretch of the gastrocnemius muscle 
(clonus), and an increased deep tendon 
reflex at the ankle.

Examination with the patient under 
anesthesia:

The relative contributions of the 
gastrocnemius and soleus muscles to 
tightness of the ankle plantar flexors are 
best determined with an examination 
under anesthesia. These contributions are 
assessed by measuring ankle dorsiflexion 
with the knee flexed (which relaxes the 
gastrocnemius and allows evaluation of 
the soleus) and extended (greater reduction 
in ankle dorsiflexion motion with the knee 
extended, compared with the motion when 
the knee is flexed, is attributed to myostatic 
deformity of the gastrocnemius) (21). 
Muscle length in these patients using the 
Silfverskiold test(22) confirmed that in 
most the gastrocnemius is more affected by 
shortening than the soleus. Many patients 
with diplegia or quadriplegia show no 
evidence of soleal contracture.

Management:
In an independent walker with an 

equinus gait, calf lengthening is commonly 
undertaken to improve gait. There are, 
however, many children with more severe 
cerebral palsy, who can only stand for 

Introduction:
Equinus is the commonest deformity in cerebral palsy(1-6) and adversely affects 

standing balance and gait. Failure of conservative treatment such as physiotherapy, 
ankle foot orthoses, casting, and injections of botulinum toxin- A, may be an indication 
for surgical intervention.(7,8) Many surgical procedures have been described for the 
treatment of this deformity including partial neurectomy of the gastrocnemius,(9,10 
) lengthening of the origin of the gastrocnemius, (11,12 ) recession of the proximal 
gastrocnemius aponeurosis,(13 ) combined lengthening of the gastrocnemius/ soleus 
fascia,(14-16 ) and lengthening (4,17-19) and translocation(20) of tendo Achillis.

transfers or walk with assistance, who 
may also benefit from surgery for a calf 
contracture and an equinus deformity. 
There is a tendency for surgeons to view all 
children with cerebral palsy and an equinus 
deformity as being similar, and to manage 
the problem with their single preferred 
operation.(42) Many surgeons choose to 
lengthen both the gastrocnemius and

soleus by a variety of procedures 
on tendo Achillis or at the level of the 
combined !1

aponeurosis. The operations which 
lengthen both gastrocnemius and s o l e u s 
include all

lengthenings of tendo Achillis such as 
the Hoke percutaneous lengthening(18,21) 
open Z-lengthening,(23,24) White’s 
slide(19) or Vulpius, Baker’s and Strayer 
procedures. (1,13-16) Although the last 
three are described as a lengthening of 
the gastrocnemius fascia, it is in fact a 
lengthening of the conjoined aponeurosis 
of the gastrocnemius and soleus.(Fig.1) 
Based on a computer simulation study, 
Delp, Statler and Carroll(25) suggested that 
neither lengthening of the gastrocnemius 
aponeurosis nor lengthening of tendo 
Achillis was effective for contracture 
of the gastrosoleus. Lengthening the 
gastrocnemius aponeurosis did not 
decrease the excessive passive moment 
caused by the contracted soleus. 
Lengthening of tendo Achillis restored the 
normal passive range of movement, but 
substantially decreased the active force-
generating capacity of the soleus. They 
suggested that independent lengthening 
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of the contracted gastrocnemius 
and soleus, rather than lengthening 
of their common tendon, may be a 
more effective method of restoring 
range of movement and maintaining 
the strength of plantar flexion. 
Operating at musculartendinous 
junction ( ‘growth plate’ of the 
muscle ) as in the Vulpius, Baker and 
Strayer procedures or lengthening 
of tendo Achillis could further 
compromise the retarded growth of 
spastic muscle.(13-16,43)

Since these procedures are 
not intramuscular lengthenings, 
they could shorten the spastic muscle and further 
compromise the function. Intramuscular lengthening 
of the gastrocnemius and soleus was described 
by Baumann and Koch (26) in 1989 has several 
advantages. It involves multiple incisions in the anterior 
aponeurosis of the gastrocnemius and the adjacent 
fascia of soleus, over the muscle bellies. The Baumann 
procedure addresses the thicker and relatively inelastic 
anterior gastrocnemius aponeurosis. (Fig.2) If indicated,  
the soleus !2

aponeurosis can also be lengthened. Multiple 
incisions spread the tension on the muscle fibres 
during subsequent stretching, and reduce the danger of 
stress concentration which could lead to rupture. This 
procedure respects the ‘growth plate’ of the muscle, and 
allows an individual correction of both muscles.

Operative technique of Baumann procedure:
A medial incision, 8 to 12 cm long, is made at the 

junction of the upper and middle thirds of the lower 
leg (Fig. 2). By blunt dissection, the plane between 
gastrocnemius and soleus is opened. The plantaris 
tendon is resected. The ankle is dorsiflexed to put 
tension on the strong anterior aponeurosis covering 
the two muscle bellies of the gastrocnemius. Starting 
proximally the aponeurosis over the muscle bellies is 
divided by two or three parallel transverse incisions 1.5 
cm apart. The septum between the medial and lateral 
head of the gastrocnemius is cut. The distal tendon sheet 
of the gastrocnemius which blends into tendo Achillis is 
preserved. Similar incisions for aponeurotic lengthening 
of the soleus are made distally to avoid overlapping 
with those in the gastrocnemius aponeurosis. The ankle 
is then gradually dorsiflexed until a neutral position is 
achieved with the knee in full extension, and separation 
of the gastrocnemius and soleus fascia can be seen. After 
careful haemostasis, the incision is closed in layers. (43)

Post operative management:
Postoperatively, a short- or long-leg cast, depending 

on any additional procedures, is applied with the ankle 
in neutral. Passive movement is started at four to seven 

days and standing in a frame and gait training by seven 
to ten days.These are removed at four weeks and casting 
for ankle-foot orthoses (AFO) is taken followed by 
recasting till AFO is ready to fit usually in two weeks. 
Walking with ankle-foot orthoses (AFO) provide 
passive knee extension in the stance phase of gait. 
The AFO is dis-continued when the muscle power in 
the calf is sufficient to stabilise the knee during stance. 
Stay in hospital usually is for four to six days with daily 
physiotherapy, and gait train-ing. After discharge, the 
patients continued physiotherapy on an outpatient basis, 
as required, and is seen once a month in the outpatient 
department.!3

Figure 1 Figure 1
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Discussion:
Calf lengthening, by whatever means, will correct 

the length and improve gait in the short term. In some 
children, following this procedure, growth of the 
muscle-tendon unit gradually falls behind tibial growth 
and recurrent equinus develops.(27) In the child with 
hemiplegia who is still growing, we should be more 
surprised by a lasting correction of equinus deformity 
than by recurrent equinus, which can be managed 
successfully by a repeat lengthening of the calf.(4) 
Management of calcaneus deformity is much more 
difficult and there is a greater need to avoid it.(29-32)

In children with diplegia and quadriplegia the 
situation is more complicated. Equinus deformity is 
often more ‘apparent’ than ‘real’. Spasticity and flexion 
contractures at the hip and knee may dictate an equinus 
posture at the ankle when there is no calf contracture 
because of the need to achieve sagittal plane balance.
(42) This is a biomechanical response to control the 
direction of the ground reaction vector in relation to the 
centres of joint rotation. In diplegic and quadriplegic 
cerebral palsy, calcaneus deformity and crouch gait may 
be part of the primary pathology and not always the 
result of calf lengthening, a situation which is not seen 
in hemiplegia. Progressive ‘crouch gait’ is characterised 
by marked overlengthening of the calf in relation 
to tibial length and to the length of the hip and knee 
flexors. Once the ground reaction force is behind the 
knee throughout stance, a persistent stretch is applied 
to the calf muscle.(33,34) There is good experimental 
evidence to suggest that the calf muscle responds by 
adding sarcomeres and gradually becomes anatomically 
too long and biomechanically incompetent. (33,35,36) 
In time, a calcaneus gait may progress to a calcaneus 
deformity.(30) The type of surgical procedure had only 
a limited effect on outcome. Percutaneous lengthening 
of tendo Achillis was the most unpredictable procedure, 
particularly in younger patients, possibly because 
the size of the tendon is very variable and complete 
transection is not uncommon.(37) While the effect 
of complete transection is debatable, it is unlikely to 
improve the predictability of the outcome. Aponeurotic 
lengthenings are inherently more stable than tendon 
lengthenings.

In hemiplegia, operations to lengthen the calf are 
safe and calcaneus is rare, but maintenance of calf length 
until skeletal maturity may be difficult and parents 
should be advised about the possibile need for further 
surgery. It is worthwhile, when possible, to postpone 
the age of the initial operation by conservative measures 
such as physiotherapy, casting, the application of an 
orthosis and injections of botulinum toxin A.(35,38)
There are no convincing data to suggest that !4

the use of orthoses or night splints affects the rate of 
recurrence, but controlled trials are required.(4,8,24,39) 
In the growing child with diplegic or quadriplegic 
cerebral palsy, isolated calf lengthening has few if any 

indications. (42) Three-dimensional gait analysis may 
help to shift the focus more proximally where the more 
important contractures will be found.(40) Simultaneous 
surgery at the level of the hip, knee and ankle and a 
selective lengthening of the gastrocnemius rather than 
lengthening of tendo Achillis may reduce the incidence 
of calcaneus gait and deformity.(28,40,41) In diplegia 
the timing of surgery is important. Girls over seven 
years and boys over eight have much better results. This 
may be due to delayed development of gait, which in 
diplegia may not be mature until the age of six years(40) 
or to difficulty in predicting the final length and strength 
of plantar flexors of the ankle.
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Anatomy and zones of the hand

flexor system has been divided into 
five zones(Figure-1) or levels for the 

purposes of discussion and treatment. 
Zone 2, which lies within the fibro-
osseous sheath, has been called “no man’s 
land” because it was previously believed 
that primary repair should not be done in 
this zone. Early in the flexor sheath, the 
FDS divides and passes around the FDP 
tendon, the two portions of the FDS reunite 
at “Camper’s Chiasma”(Figure-2). Flexor 
Digitorum Superficialis(FDS) tendons 
usually arise from single muscle bundles 
and act independently. There is often a 
common muscle origin for several Flexor 
Digitorum Profundus(FDP) tendons with 
the result that there is simultaneous flexion 
of multiple digits.  

Introduction
The management of flexor tendon injuries of the hand is a challenging area and 

proper surgical technique and post-operative management will determine the final 
outcome. Flexor tendon repair is not a surgical emergency. It is proved that equal or 
better results can be achieved by delayed primary repair(ideal within 2 weeks following 
injury). 

The pulley mechanism(Figure-3) 
of the flexor sheath consists of thicker 
annular pulleys and thinner, more flexible 
cruciform pulleys. The A2 pulley originates 
from the proximal phalanx, and the A4 
pulley originates from the middle phalanx. 
It is crucial to preserve the function of A1 
and A4 pulleys to prevent bowstringing of 
flexor tendons. 

Figure-1 Zones of the flexor system of the hand

Figure-2  Relationship of the FDS and FDP

Figure-3 Pulley system of the finger
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Surgical treatment
Optimal timing of flexor tendon repair depends 

on the findings of a thorough history and physical 
examination. Emergency repair of the lacerated tendons 
is indicated only in the setting of altered digital perfusion 
that requires micro-vascular repair or reconstruction. 
Undue delay can be associated with changes in the 
tendon ends and proximal muscle that make primary 
tendon repair difficult. In some settings, repair of both 
tendons is impossible.

 If the tendon ends are severely injured, unclean, 
or ragged, or if there is insufficient tendon for repair, 
excision of the FDS tendon and isolated repair of 
the FDP tendon may be the best alternative. Isolated 
repair of the FDP tendon creates a simpler finger and 
is generally associated with diminished adhesion 
formation in a severely traumatized digit. In cases 
when only the FDS tendon is able to be repaired, FDP 
tenodesis to the middle phalanx or DIP joint fusion 
may be necessary. Generally, repair of both tendons is 
preferable, however, for optimal gliding and strength. 
In select cases, excision of one slip of the FDS tendon 
may be necessary to diminish the bulk of the repair that 
is gliding through the tendon sheath.

Contraindications for primary tendon repair 
are presence of severe multiple tissue injuries to the 
involved fingers or palm, contamination with potentially 
infecting materials and the presence of significant skin 
loss over the flexor system.

Surgical incision
Incision should not compromise the viability of the 

skin flaps and when healed, will not create contractures 
or cosmetically unsightly scars. Most popular incisions 
are Zigzag(Brunner’s or mid-axial incisions)

Surgical technique
Ex vivo and in vivo investigations in clinically 

relevant models have suggested that core suture 
configurations with the greatest tensile strength are 
those in which there are multiple sites of tendon-suture 
integration. Although two strand suture methods (Kessler 
and modified Kessler and Tajima techniques) (Figure-4) 
still enjoy widespread acceptance, newer multi strand 
suture methods (Strickland, cruciate, Becker, Savage, 
and Winters) are being used with increasing frequency 
because they are stronger and have increased resistance 
to repair site gapping(Figure-5)

Most surgeons choose the suture size based on the 
caliber of the tendon to be repaired because a 3-0 suture 
shows increased strength compared with a 4-0 suture. 
Polypropylene(Prolene) has a good gliding property 
compared with polyester(Ethibond) sutures but the 
material should be selected with surgeon’s familiarity. 
The placement of the suture knot either within or away 
from the repair site has not been shown to have an 
independent effect on tensile strength. Greater quantity 
of suture within the repair site may increase repair 
site bulk, increase the work of flexion, and diminish 
the surface area available for repair. External knot 
placement distant to the repair site may also adversely 
affect tendon gliding within the flexor tendon sheath 
by causing increased friction or knot trapping between 
tendon and sheath.

Ex vivo studies have shown that the loop of the 
core suture that is positioned to “lock” rather than 
“grasp” the tendon stumps shows greater time-zero 
strength(Figure-6).

Figure-4

Figure-5

Figure-6  Locking and grasping loops

Locking and grasping loops
Sizes of the locks affect the repair strength 

significantly. The diameter of locks of 2 or 3 mm generate 
strength greater than those of 1mm and recommended 
an optimal locking size of about 2mm(Figure-7).

Strength of two- or four-strand repairs with core 
suture purchase lengths ranging from 4 to 12 mm and 



the sri lankan journal of orthopaedic surgery

14

found that repairs with purchase lengths between 7 to 
12mm generate strength greater than those with the 
purchase of 4mm. The purchase length of 10mm is 
optimal(Figure-8).

Epitendinous Suture
Initially proposed as a method to smooth the site of 

tendon repair, epitendinous, or circumferential, suture 
has been shown to augment repair site strength. It is 
ideal to use5/0 or 6/0 monofilament running epitenon 
suture(Figure-9). 

Figure-7 Strength and different ways of putting locking loops

Partial Tendon Lacerations
Flexor tendon lacerations can progress to late 

tendon rupture and tendon entrapment or triggering. 
For lacerations that are greater than 50% of the tendon 
cross-sectional area, it is recommended to repair the 
tendon using a core suture method and a circumferential 
suture. If the cross-sectional area lacerated is less than 
50%, the tendon is either repaired with a circumferential 
suture or debrided to avoid entrapment and triggering of 
the tendon.

Post-operative rehabilitation
Despite advances in suture methods and 

understanding of the biology of the repair site, the 
formation of adhesions between the tendon and the 
surrounding fibro-osseous sheath with resultant digital 
stiffness remains one of the most common complications 
after intrasynovial flexor tendon repair.

Generally, the method of rehabilitation is 
significantly influenced by the compliance of the patient, 
the nature of the wound, and the method of the repair. 
Few of these protocols are Active Extension-Rubber 
Band Flexion Method: e.g. Kleinert , and Brooke-Army, 
Controlled Passive Motion Methods: e.g. Duran’s 
protocol and Controlled Active Motion Methods.

Figure-8 Purchase length and the strength of repair
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DHS in normal operating table  – How I do 
it, important technical tips

Late Onset Idiopathic 
Scoliosis (LIS)

although there are dedicated purpose 
built trauma tables available in the 

market, which are designed only for 
surgeries done on traction table and cannot 
be converted to conventional operating 
tables, in Sri Lanka we generally use 
operating tables with “traction attachment” 
that convert a conventional operating table 
to a trauma table. This traction attachment 
is an expensive additional accessory to 
a normal operating table which is not 
available in all the outstation hospitals in 
Sri Lanka. 

In these hospitals the operating rooms 
are shared by surgeons belonging to many 
specialities and none of the other surgeons 
other than orthopedic surgeon need traction 
attachment for their surgeries. Therefore 
this attachment has to be fixed to the 
operating table only for the surgeries done 
on traction table and removed for any 
other type of surgeries. This conversion 
of regular operating table to a trauma 
table and reversal back to a regular table 
can take a lot of time. On the other hand 
shorter operating times particularly in 
elderly has better outcomes. This wastage 
of precious operating theater time could 
be avoided if we learn how to do DHS in 
conventional operating table without using 
any additional attachments. 

More and more orthopedic surgeons 
are now appointed to hospitals without 
trauma tables. Therefore there is an 
increasing need for the orthopedic trainees 
to learn the surgical technique of how to 
do DHS with the patient on conventional 
operating table in lateral or supine position. 

Introduction. 
Fixation of stable intertrochanteric fractures of femur (AO 31A1 and AO 31A2) is 

traditionally done with Dynamic Hip Screw (DHS) using a trauma operating table, also 
called traction or fracture table. When the AO first introduced this device for fixation of 
stable intertrochanteric fractures, the technique they described was to do the surgery 
in a conventional operating table with the patient in supine or lateral position. Later on 
with the introduction of fracture table to the orthopedic theaters by the industry, DHS 
was done using fracture table only.(Ref. 01)

I have been doing DHS in lateral position 
on conventional operating tables for the 
last fourteen years. Here I present the most 
important technical points of the surgery 
based on my personal experiences.

Surgical technique 
 • This procedure is suitable only for 

those with AO 31A1 or AO 31A2.
 • Patient positioning 

Patient should be positioned exactly 
lateral and oblique positioning should be 
avoided. It is absolutely important that 
the patient remain in exact lateral position 
right throughout the surgical procedure. 
Because changing position to any of the 
oblique positions make the interpretation 
of C arm X-Ray images difficult and more 
dangerously misleading. Misinterpretation 
of X-Ray images is one of the very 
common reasons for bad guide wire 
position and failure of the entire procedure. 
One of the common reasons for changing 
patients position is related to the type of 
anesthesia. Anaesthetist prefer to give 
spinal anesthesia for most of the elderly 
patients coming for DHS. Therefore since 
the patient’s upper body is not anesthetized 
they tends to change their positions during 
surgery to avoid persistent pressure points. 
Therefore the patients pelvis must be tightly 
secured by two well padded supporters, 
one on the sacrum and the other on the 
symphysis pubis. Both supporters should 
not interfere with imagine and additionally 
the anterior supporter should not interfere 
with movement of the limb being operated 
on from extended position to 90 degrees 
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of flexion and 45 degrees of abduction. Bottom leg of 
the patient should be flexed at hip and knee so that the 
leg is 90 degrees to the long axis of the operating table. 
Limb being operated on is kept straight and supported 
on a soft pillow so that the femur remain parallel to the 
ground. 
 • Toweling, instrument trolley and assistant 

positioning
I always operated from right side of the operating 

table irrespective of the side being operated on because 
I am right handed. That made the right handed operation 
of tools easier. First assistant is just in front of me on 
the left side of the table. Second assistant at the bottom 
of the table controlling the traction and rotation of the 
limb. The instrument trolley is between the second 
assistant and me. Scrub nurse is behind the instrument 
trolley along with the second assistant. 

C arm X-Ray monitor is located on the left side, 
head end of the table. C arm X-Ray unit is also on the 
left side of the table and the image intensifier on the 
posterior (buttock) side of the patient and the X-Ray 
generator on the anterior side. The image intensifier 
must be brought closer to the buttock of the patient so 
that there is enough space anteriorly to flex the hip to 90 
degrees to do the lateral X-Ray of the hip joint. Toweling 
is done so that the limb being operated on is draped free 
to move from fully extended position to 90 Degrees of 
flexion and 45 degrees of abduction at the hip. 
 • Surgery

Surgical procedure from skin incision to skin 
closure is the same as that of traction table technique. 
However with this technique since the limb being 
operated on is free to move, there are some technical 
issues you need to pay attention. 

Reduction of the fracture – Fresh AO 31 A1 & 
A2 fractures need only a very little traction to reduce 
the fracture (just enough pull to counteract abductors 
pulling the greater trochanter upwards). In Anesthetized 
patients, in whom the muscles are paralyzed, fracture 
reduction will not change once the limb is placed on the 
soft pillow. 

Placement of guide wire – During insertion of the 
guide wire the second assistant need to apply sufficient 
traction to prevent migration of the femur upwards and 
displacement of the fracture. Position of the guide wire 
is checked with image intensifier. AP view is done while 
the limb is fully extended. The femur/thigh has to be 
flexed to 90 degrees and abducted to 45 degrees to take 
the lateral view. 

However with only a single guide wire in place, 
movement of the femur to 90 degrees of flexion can 
dislocate the fracture. Therefore if the guide wire 
position is OK in AP view, a second guide wire has to 
be inserted superiorly before rotating the thigh to do 
the lateral view. The second guide wire will prevent 
displacement of the fracture. It is better to place this 
guide wire keeping adequate gap with the first one so 
that it will not interfere with reaming with the triple 
reamer. Once the second guide wire is in place only the 
limb should be rotated to take the lateral view.

If the guide wire position is acceptable in both 
planes teaming can be done. But another very important 
point to remember is to get the second assistant to 
apply adequate traction to counteract the upward force 
applied by the surgeon trying to ream. The surgeon may 
apply greater force if the reamer is blunt. If the assistant 
doesn’t apply adequate counter traction the femur will 
move upwards bending the guide wire. This bending of 
the guide wire is very dangerous because the reamer can 
ream the guide wire and ultimately it can break in the 
middle of neck of femur. Therefore if the reamer is not 
advancing adequately it is always better to check with 
C-arm to see if the guide wire is bent. 

Once reaming with triple reamer is over the rest 
of the surgical procedure is the same as that of the 
conventional traction table technique. 
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Introduction
Hoffa fractures are coronal plane intra 

articular fractures involving the posterior 
aspect of the femoral condyles. In contrast, 
we report a case of a coronal plane fracture 
involving anterior articular surface of the 
trochlear segment of the femoral condyle. 
This was an open fracture associated with 
a ipsilateral complete quadriceps tendon 
avulsion from the patella and a segmental 
mid shaft femoral fracture. 

The surgical management of the 
trochlear segment fracture included 
thorough wound wash out and debridement, 
gentle anatomical reduction maintaining its 
soft tissue attachments and rigid internal 
fixation with two standard Acutrak headless 
compression screws. 

On literature survey it is evident 
that this is the first time such an injury 
pattern of the femoral trochlea and its 
management is described. It is similar to a 
Hoffa’s fracture but located anteriorly, this 
being the justification of referring to it as a 
“Reverse Hoffa” fracture. 

Case Report
A 27 year old male motorcyclist was 

Abstract
We report a case of a rare open coronal plane anterior articular surface fracture 

of the distal femur, involving the trochlea segment. A Hoffa fracture is a similar 
coronal plane fracture pattern but located posteriorly in either one or both condyles. 
The diagnosis of this anterior coronal plane trochlear fracture was not obvious on 
pre-operative imaging. The true nature of the distal femoral injury was visualised 
intra-operatively. The patient had sustained a high energy injury with an associated 
ipsilateral close segmental fracture of the mid shaft of the femur and an open 
quadriceps tendon injury. The surgical treatment of the trochlea fracture was anatomic 
reduction and fixation with two standard Acutrak headless compression screws. 
Additionally, the quadriceps tendon was repaired and an intra medullary nail was 
inserted to treat the segmental femoral fracture. At six months follow up, the trochlea 
fracture had united. The patient had significant knee stiffness requiring a manipulation 
under anaesthesia although this may be the consequence of the open quadriceps 
tendon injury. There was no evidence of coronal plane anterior articular surface 
fracture of the distal femur reported in the past literature. Hence we referred to this 
fracture pattern as the “Reverse Hoffa” fracture. 

transferred to our major trauma centre, 
having had an accident as a result of 
swerving to avoid a car at around 35mph, 
skidding and falling off the bike onto his 
left knee. At the scene of the accident, he 
was unable to get up, and the paramedics 
noticed a deformed right thigh with an 
open wound on the same side knee. His 
vital signs were stable and the injured limb 
was splinted, the wound was covered with 
a moist dressing and brought to Accident 
and Emergency department. 

Primary survey did not reveal any 
life threatening injuries and the trauma CT 
done from head to pelvis was normal. On 
secondary survey, the right thigh was grossly 
swollen and deformed but did not have any 
open wounds proximally. Over the anterior 
aspect of the right knee there was a deep 
traumatic wound with irregular margins 
which was contaminated with road debris. 
It extended obliquely across the front of the 
upper patella from the medial to the lateral 
side and up towards the supra patella bursa. 
The distal neurovascular status of the right 
lower limb was normal with no evidence 
of compartment syndrome. There were no 
other injuries found on secondary survey.

Further imaging by means of plain 
radiographs demonstrated a mid-shaft 
segmental fracture of his right femur. The 
x-rays (Fig. 1) of the right knee, apart from 
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showing air in the soft tissues overlying the anterior 
aspect of the knee, did not clearly demonstrate a bony 
injury and was reported by the Consultant Radiologist 
as “right knee appears normal”. 

However, it can be seen that there is an irregular 
bony shadow deep and proximal to the patella. With the 
obvious associated quadriceps avulsion, it was thought 
that these may initially be fragments from the patella. 

The patient was given intravenous antibiotics 
as per our local protocol for open fractures. The knee 
wound was covered with a saline soaked gauze and 
an impermeable dressing. The right lower limb was 
temporarily stabilised in an above knee plaster cast for 
comfort and the patient kept nil by mouth overnight in 
preparation of definitive management the following day.

The definitive plan of management with regard to 
the segmental mid shaft femoral fracture was to perform 
antegrade reamed locked intramedullary nailing. The 
knee injury was to be managed sequentially, with 
debridement, lavage, tendon repair and management of 
associated injuries, prior to the nailing.

Under general anaesthesia, having being adequately 
prepared for theatre and the World Health Organisation 
Safety Checks performed, the patient was positioned 
supine on a traction table as per the standard set up for 
intramedullary nailing. Initially the skin was prepared 
and draped exposing the right knee in order to address 
the knee injury.

The traumatic wound was washed and debrided 
thoroughly. Exploration of the knee wound revealed that 
the injury was found to be more extensive than initially 
anticipated. The superior superficial aspect of the patella 
was traumatically abraded, itself embedded with grit 
from the road surface, along with a complete avulsion 
of the quadriceps tendon. Further inspection revealed 
an anteriorly placed coronal plane intra articular distal 
femoral fracture, involving most of the trochlea segment. 
The fragment had rotated upside down on a proximal 
soft tissue attachment and found in the supra patellar 
pouch under the ruptured quadriceps tendon. (Fig. 2)

After through lavage, the trochlear fragment 
was carefully manipulated and anatomically reduced 
by hingeing on its superiorly based intact periosteal 
flap. It was rigidly fixed with two 30 mm standard 
Acutrak headless compression screws (Fig. 3). The 
rupture of the quadriceps tendon was repaired using 
number 2 ethibond, through three drill holes in the 
patella in a standard fashion. Further lavage was used 
and the traumatic knee wound was closed primarily. 
Subsequently, the skin was prepared and re-draped and 
the segmental femoral shaft fracture was reduced and 
fixed with a reamed interlocked intramedullary nail in 
standard antegrade fashion (Fig. 4).

To protect the quadriceps repair, the knee was 
immobilised in full extension with a locked knee brace. 
Knee flexion was gradually introduced and increased 
incrementally over a six week period, removing the 

brace at this time. Thereafter, full range of motion of 
the knee was allowed. At three months follow up there 
was x-ray evidence that the anterior trochlear coronal 
plane fracture was healing. X-ray (Fig. 5) and computed 
tomography at six months confirmed that this fracture 
had united. The patient at this time had a restriction in 
flexion to 80 degrees, with full extension. A manipulation 
under anesthetic was performed achieving 120 degrees 
of flexion, and the patient had further continuous passive 
motion post manipulation. The patient went on to have 
a non-union of the femoral shaft fracture, which was 
treated with an exchange nail. At ten month post injury 
follow-up all fractures have united (Fig. 6). The patient 
has a full range of motion of the knee and has returned 
to full activities. 

Discussion 
Femoral condylar fractures in the coronal plane, 

first described by Hoffa in 1904, are rare injuries [1]. 
They are high energy injuries sustained due to a direct 
anterior-posterior force acting on a flexed knee [2]. 
More often the force passes posteriorly resulting in 
fracture of the posterior articular surface of either or 
both femoral condyles (Hoffa fracture). On evaluation 
of initial x-rays, Hoffa fractures are frequently missed 
even by experienced clinicians. Similarly, we were at a 
dilemma as to what the definitive diagnosis of the bony 
injury to the distal femur was on analysis of the pre-
operative x-rays. 

As with any other fracture, only after reduction was 
the true nature of the injury fully appreciated. Taking 
into account the history and the mechanism of injury 
we were able to workout how this unusual fracture 
configuration occurred. Our patient riding a motorcycle 
at the time of injury, had a similar mechanism to Hoffa 
fractures, where direct impact on to the patella with a 
partially flexed knee, transferred the energy through the 
anterior aspect of the trochlea shearing off most of its 
anterior aspect in the coronal plane. The force exerted 
was high enough to turn the fractured trochlea fragment 
upside down and to displace it superiorly into to the 
supra patella pouch. In contrast to a Hoffa’s fracture, the 
force passing anteriorly on the femoral condyle resulted 
in this coronal plane fracture through the anterior 
articular surface of the trochlear segment of the femoral 
condyle. This fracture, like the Hoffa fracture, was intra 
articular and the principles of its treatment was similar 
to other intra articular fractures: anatomic reduction of 
fracture fragments maintaining their blood supply with 
rigid fixation to enable early mobilisation. Following 
atraumatic anatomic reduction, the trochlea fragment 
was rigidly fixed using two 30 mm standard Acutrak 
headless compression screws. Theses are fully threaded 
screws which have a unique taper and a variable thread 
pitch and provide a strong compression and holding 
power for fractures.

AO/OTA and other commonly used long bone 
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fracture classifications systems have not described 
this pattern of coronal plane fracture, involving the 
anterior articular surface of the trochlear segment 
of the distal femur. Hoffa fractures are similar but 
involve the posterior aspect of the femoral condyles. 
Since this fracture closely resembled a Hoffa fracture 
in its mechanism of injury and management, with the 
exception that it involved the anterior trochlear segment, 
we referred to it as a “Reverse Hoffa” fracture.
References. 
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Figure. 1
Anterior-posterior and lateral radiographs of the distal femur, demonstrating air in the soft tissues 
around the knee and the unusual fracture in the region of the distal femur.

Reverse Hoffa Fracture

Figure. 2 
Intra operative images of the trochlea fracture fragment and the quadriceps tendon
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Figure. 3 
Reduction and fixation of the trochlea fragment with two 30mm standard Acutrak headless 
compression screws

Figure. 4 
Immediate post 
operative anterior-
posterior and 
lateral x-ray of 
distal right femur, 
demonstrating the 
Acutrak headless 
compression 
screws and the 
distal part of the 
intramedullary 
nail.

Figure. 5 
Six month, anterior-posterior and lateral x-ray of distal right femur, 
demonstrating bony union of the trochlea fracture

Figure. 6 
Ten month follow-up x-rays. Anterior-posterior, 
lateral and skyline radiographs showing union of 
the trochlea fracture.
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Case report
A 3-years-old boy was referred to our 

centre by an Orthopedic colleague with a 
history of gradually progressive increasing 
apex anteromedial deformity of the left 
forearm for the last one and half years.

He was a full term baby with 
uncomplicated birth history. He had 
sustained a trivial trauma at the age of 11/2 
years following which he developed pain 
and swelling in

his left forearm.(Fig .1) He was 
treated conservatively in a POP cast at a 
Base Hospital. (Fig 2)

Introduction
Congenital pseudoarthrosis of the forearm is an extremely rare condition. Only few 

cases have been reported in English literature, usually associated with an autosomal 
dominant disorder, neurofibromatosis type 1 (von Reckling-hausen’s disease).

Numerous treatment options have been explored including Dual onlay bone graft 
and vascularised fibular graft with varying degrees of success and the reports have 
demonstrated successful healing.

Currently vascularised fibular graft is being the preferred one. But the disease 
being extremely rare not much has been documented about the treatment options. We 
treated this case by excision of the sclerotic bone ends along with a cuff of periosteum 
and internal fixation initially with DCP to restore the length and alignment. Later gap 
nonunion was treated by IM nailing with tricortical iliac bone grafting.

After being treated in a POP cast for 
4 weeks he had developed a deformity in 
his left forearm which had progressively 
increased in to an apex anterioromedial 
deformity of the left radius over one and 
half years when the patient referred to us 
on September 2013.

In detailed clinical examination we 
found that he had multiple café au lait spots 
over his body and around his left elbow . 
(Fig 03) All of his siblings also had café 
au lait spots. We referred the patient to an 
ophthalmologist for further investigation, 
and the ophthalmologic examination was 
normal.

(Fig 03) multiple café au lait spots 
seen on his back and around left elbow

On radiographs a cystic lesion like 
pseudoarthrosis was seen in the distal end of 
left radius at the apex of deformity. At this 
stage Ulna fracture was completely healed 
indicating only the radius involvement. 
Opposite fore arm was unaffected and 
X-rays of the lower limb swere Under 

Fig. 1

Fig. 2 Post reduction x-ray
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general anaesthesia surgery was performed using the 
anterior approach. Fibrous tissue between the fracture 
ends was seen. The tips of the fracture ends were 
sclerosed and tapered with thickened periosteum. The 
fracture ends were excised till bleeding normal bone 
was seen. Hamatomatous thickened periosteal sleeve 

was completely excised proximal and distal to the 
fracture site.(Fig 5) Radius was realigned after a second 
osteotomy made proximal to the fracture and stabilized 
using a six-hole DCP and screws. Fracture end were 
decorticated and used as bone graft.(Fig.6)

(Fig 03)  multiple café au lait spots seen on his back and around  left elbow

Fig.4

Fig -5 Fig-6
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Post-operatively fixation was protected with above 
elbow POP cast. (Fig 7) After 4 weeks the cast was 
removed and active exercise of elbow joint was started.

He was followed in our clinic with a forearm cast 
brace . He was given pamidronate IV infusion after three 
months following surgery . At one year of followup, 
there was a gap nonunion of radius and had revision 
surgery with tricortical iliac crest strut bone grafting 
with intramedullary nailing. (Fig-8)

Fig-8: A;fixation was protected with forearm cast, 
B;gap non union seen even one year after first surgery, 
C,D; Tricortical strut graft inserted with IM roding

After 3 months of second surgery, the fracture had 
united with reasonable alignment in the radius and with 
restoration of normal function of the forearm. (Fig-9)

Fig-9; after 3 months of revision surgery fracture 
was united and has gained normal function in both wrist 
and elbow

Discussion
Pseudoarthrosis is considered congenital when 

present at birth or acquired by pathological fracture 
through abnormal bone present since birth. Congenital 
pseudarthrosis of the forearm is a rare condition. About 
60 cases have been reported in the literature [1]. The 
ulna is more commonly involved than the radius. 
Only 10 cases of congenital pseudarthrosis of the 
radius seem to have been documented [2]. There is a 
well known relationship between pseudoarthrosis and 
neurofibromatosis. Approximately 5% of patients with 
neurofibromatosis develop pseudoarthrosis and 50% of 
patients with pseudoarthrosis will develop other stigmata 
of neurofibromatosis. The associated radiolucent defect 
in the bone through which the fracture occurs, the 
tendency for formation of little callus, and the tapered 
configuration of the bone ends aid

in the radiologic differentiation of congenital 
pseudoarthrosis from acquired pseudoarthrosis that 
follows a fracture of normal bone.

Boyd and Sage [3] suggested dual onlay bone 
grafting as the treatment. Ka- meyama and Ogawa [4] 
reported good results after complete resection of the 

Fig-7
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involved radius with the surrounding periosteum and 
free vascularised fibular graft.

More recently vascularised fibular grafting 
has become the preferred treatment [1, 5–7]. Other 
procedures like external electrical stimulation of the 
forearm and reversal of the bone segment to place the 
bone adjacent to the pseudarthrosis in contact with the 
normal bone have failed to produce union [5].

Cleveland et al [8] treated 4 cases of congenital 
pseudoarthrosis of radius with corticocancellous bone 
grafting and achieved union in 3 cases. Solid union 
may require repeated grafts. Resent large surveys have 
shown a higher incidence of union if the surgical site 
is stabilized by the internal fixation, especially with 
intramedullary rods.(8,9)

In conclusion, we report a case of congenital 
pseudarthrosis of the radius treated by excision of the 
sclerotic bone ends with a cuff of diseased periosteum 
and internal fixation with DCP. Later gap non union was 
successfully managed using Iliac crest strut graft and IM 
nailing.
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Introduction
The first known reported case of this 

rare disease was in 1838 by JBS Jackson 
in The Boston Medical and Surgical 
Journal (now The New England Journal 
of Medicine).1 In 1954 Gorham and Stout 
presented an overview of 24 cases reported 
at that time which led to the disease also 
being called Gorham – Stout syndrome or 
Gorham’s disease.2 Out of approximately

200 cases reported in the literature3, 
single bone involvement is common though 
multicentric involvement crossing joints is 
also reported.3-5 Even rarer is multicentric 
involvement crossing multiple joints, with 
only a single case documented so far.7 We 
report a case of multicentric VBS crossing 
glenohumoral, arcomioclavicular and 
elbow joints, which to our knowledge is 
the second reported case of VBS crossing 
multiple joints of upper limb as well as the 
case involving highest number of joints.

Abstract
Vanishing bone disease (VBD) is a rare bone disorder of unknown etiology. 

Histologically it is characterized by non-malignant proliferation of epithelial lined 
vascular and lymphatic channels and increased number of osteoclasts that result in 
resorption of osseous matrix. Lost bone is replaced by granulation tissue. The clinical 
presentation of VBD is variable and depends on the site of involvement.

Case Report
A 49year old previously healthy 

female presented with right upper limb 
pain for 8 weeks duration. Pain was not 
radiating and not localized. She gave a 
history of minor trauma with a fracture of 
proximal 1/3 of right humerus 6 months 
back which was managed conservatively. 
On examination her shoulder movements 
were severely restricted and the upper 
limb was oedematous and flaccid. No skin 
changes were seen. She was afebrile. Her 
past medical history was unremarkable.

Plain radiographs revealed massive 
osteolysis across glenohumoral articulation, 
involving whole of right humerus except 
distal articular surface, glenoid process of

right scapula, lateral 1/3 of clavicle 
and acromion process of scapula (Fig.1).

Figure 1: AP radiograph of right 
shoulder showing extensive osteolysis of 
R/humerus, lateral 1/3rd of R/ clavicle, 
glenoid process and acromion

 

Figure   1:   AP   radiograph   of   right shoulder  
showing  extensive  osteolysis of R/humerus, lateral   
1/3rd    of   R/ clavicle,  glenoid  process and acromion
process of R/scapula

Figure 2: AP radiographs showing extensive osteolysis 
spreading across the joints involving   right   humerus,   
outer   1/3   of clavicle, glenoid cavity and proximal 1/3 
of ulna.
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Histology of open true cut biopsy showed no 
malignant cells, but revealed thinned out bone trabeculae 
and marrow space expansions replaced by abundant 
proliferating vascular channels (Fig.5).

Discussion
VBD is a nonhereditary disease of unknown 

aetiopathogenesis. No gender predilection is 
demonstrated and young adults are generally affected. 
Predominant histopathology is bone resorption, the 
aetiology of which is still controversial. Gorham et al. 
postulated progressive angiomatous replacement of 
bone with 

proximal right radius and ulna also showed patchy 
bone destruction sparring articular surfaces (Fig.2). 
Rest of the skeleton was normal in the skeletal survey. 
NCCT of right shoulder (Figure 3) revealed absence 
of bone in mid and proximal arm. As the patient had 
generalized swelling of right upper limb, a duplex 
study was performed in order to exclude a vascular 
cause for oedema. It revealed multiple abnormal 
hypoechoeic vascular channels which displayed flow 
in the power doppler mode only. This was followed by 
CT angiography (Figure 4) which revealed normal deep 
arterial and venous systems.

Heamatological investigations and biochemical 
profile including serum

Increased activity of osteoclasts due to chemical 
changes in tissues.8 Since 1980s attention is focused 
on cytochemical aspect of the disease which unravelled 
a possible role of interleukin-6 (IL-6) in disease 
causation.9

Insidious onset of clinical symptoms of nonspecific 
limb pain as in our case, limb weakness and impaired 
function, swelling and deformity are reported. Patients 
may present with acute pain due to pathological fractures. 
Disease may develop in any region of the skeleton, but 
great majority of reported cases involve maxillofacial 
region and upper limb including scapula.3

Diagnosis is based on clinical, radiological and 
histological evidence. Since there is no biochemical 
derangement, laboratory tests are often negative. Most 
dramatic changes of VBD are seen in plain radiographs. 

Subcortical and intramedullary lucencies followed by 
progressive fragmentation and ultimate dissolution 
was described by Alkaline phosphatase levels were all 
normal.

contiguous bones across joints as in our case. Such 
patterns of regional osseous destruction should alert the 
radiologists to the diagnosis. Radioisotope studies and 
MRI are only supplementary and yield non- specific 
findings.

Although VBD is a benign entity the prognosis 
is unpredictable but definitely disabling. The osseous 
destruction progresses unabated over several years and 
may eventually stabilize spontaneously or

regress.11 Involvement of ribs and vertebra can 
cause intrathoracic complications such as chylothorax.

Above mentioned clinical, radiological and 
histological features make VBD distinguishable from 
many local and systemic conditions which are associated 
with bone resorption such as disuse atrophy, Sudeck’s 
atrophy, endocrine diseases, primary and metastatic 
carcinoma etc. Since the disease aetiology is still in 
the dark no standard therapy is yet available. Currently 
bisphosphonates are used to suppress osteoclasts and 
alpha-2b interferon for antiangiogenesis and prevention 
of

interleukin-6 production.12 Radiotherapy has 
shown to be helpful in curbing the disease progression 
and reducing complications.12 

Surgical options include resection of the lesion, 
and reconstruction using bone grafts and/or prostheses. 
This option is more suited for patients with monostatic 
disease. However, our patient with multicentric disease 
crossing multiple joints, underwent right upper limb 
reconstruction surgery with custom made titanium 
mega prosthesis for the humerus and proximal ulna with 
reconstruction of R/elbow joint (Figs 6 & 7).

Summary
VBD is a rare disease of unknown aetiology with 

remarkable plain radiographic appearances overlapping 
with much commoner entities such as malignancy, 
infection, and endocrine disorders. Radiologist with 
a high index of suspicion may be the first to suggest 

Figure 3: Axial sections of CECT showing the complete absence of bone and replacement by soft tissues
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the diagnosis enabling early intervention before severe 
functional disability develops.
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replacing the bone
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Introduction
Internal hemipelvectomy is a 

procedure involving surgical removal of all 
or part of the hemipelvis with preserving 
the lower limb of the same side1. It is 
rarely performed and it is reserved for 
the management of tumors involving the 
pelvis but, does not involve the major 
neurovascular structures of the ipsilateral 
lower limb1.We describe a patient 
with ewing’s sarcoma arising from left 
ileum, has undergone type1 left internal 
hemipelvectomy.

Case report
An eleven years old girl brought by 

her mother to the clinic, with the history 
of limping due to pain involving let 
hip. Pain and the limping are gradually 
worsening for last one month. There is no 
history of trauma or fever. The girl found 
to be healthy and her clinical examinations 
including hip, knee, limb lengths and 
neurology were normal except a limp on 
walking. Abdominal examination revealed, 
there was a tender hard lump arising deeply 
from the inner side of the left pelvis. Initial 
roentograms had failed to show a bony 
lump. Contrast enhanced CT scan of the 
pelvis showed growth arising from the left 
iliac bone on its inner and outer surfaces.

She has undergone incision biopsy 
under general anesthesia and revealed 
ewing’s sarcoma arising from left iliac 
bone. After a course of neoadjuvant 
therapy, she underwent “Type 1 internal 
hemipelvectomy”. The recovery was 
uneventful.

Abstract
The surgical management of the malignant bone tumors involving the pelvis 

is a great challenge to the surgeon. Internal hemipelvectomy is a major surgical 
procedure that involves the resection of the entire hemipelvis or of a portion of the 
hemipelvis with preservation of the ipsilateral lower limb. We present the case of an 
11-year-old girl with Ewing’s sarcoma of the left ileum, has undergone type 1 internal 
hemipelvectomy.

Figure 1: Pre operative CT shows tumour arising 
from the let iliac bone and it as bony and soft tissue 
component.

 Figure 2: Intra operative demonstation of the tumour 
originating from the left iliac bone.

Figure 3: Post operative roentogram shows remaining 
pelvic girdle after resection.
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Discussion
Pelvic sarcomas carry poor prognosis not only due 

to higher rates of local recurrence but also, its surgical 
management has complications and a lower functional 
outcome1,3,4. The available reconstruction techniques 
are also demanding and have to adapt on the growing 
bones in the pediatric patients. 

Like tumors originating from the other anatomical 
sites, tumor originating from the pelvic bone also required 
resection according to the oncological principles with 
a wide margin of normal tissue. A complete resection 
with the adequate margin may not be possible when 
the tumor involving the pelvic organs or neurovascular 
structures or invade widely into the sacrum1,2,4. Other 
relative contraindications are metastatic disease, a limb 
without any functions, and a failed resection in the past 
(e.g. Due to local recurrences). Internal pelvectomies 
were classified by Enneking according to the part of the 
pelvis which has resected1,2. Type I resection comprises 
from the sacroiliac joint (occasionally requiring partial 
sacral resection) up to the acetabulum. Type II resection 
involves the acetabulum. Type III resection involves the 
pubis and pubic rami. Total internal hemipelvectomy 
also has been described as type IV resection, where the 
entire hemipelvis is resected.2

There is variety of pelvic reconstruction techniques 
described by several authors after tumor resection. 
Major drawback of these reconstruction procedures are 
complications. Those complications range from flap 
necrosis, wound healing, loosening of the implant and, 
most frequently, deep infection1,2.

Some authors describe the advantage of preservation 
of the symphysis pubis and a portion of the superior and 
inferior pubic bones provide hold to the pelvic floor, 
thus limiting the risk of incisional hernias and bladder 
displacement.

 In our case patient does not require any 
reconstructive procedure as she has undergone type 
1 internal hemi pelvectomy. She has mobilized after 
surgery without weight bearing on the ipsilateral limb 
and awaiting weight bearing in future. 

Conclusion
Internal hemipelvectomy found to be a safe 

option for the primary localized tumors involving the 
hemipelvis. Tumor resection will lead to instability of 
pelvic girdle and reconstruction can be challenging. 
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