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DILEMMA OF AN ORTHOPAEDIC SURGEON

Prof. A. Devadoss, Chairman & Chief of Orthopaedics
Devadoss Multi Speciality Hospital

Institute of Orthopaedic Research and Accident Surgery, Madurai.

Dilemma is a situation in which a difficult choice
has to be made between two  or more alternatives
especially  equally undesirable one.

The Orthopaedic Surgeon in the sixties and
seventies ( like me)  did not have the dilemma as many
of the trauma and  cold orthopaedics like infections,
degenerative conditions and deformities were treated
conservatively and the patient is doomed for a lifetime
disability and the patient has  also accepted this as his
fate.

With the  advancement in technology and surgical
techniques and  amenities we are in a  better position  to
treat patients with minimum disability even in
polytraumatised patients and complex fractures , specific
infections like tuberculosis, degenerative conditions and
sports injuries. But  this has led to various complications
because of  improper application of the technology and
also failure to execute a particular operation in a particular
patient at the appropriate indication. This has led to lot
of dilemma for the Orthopaedic Surgeon .

In our Country the dilemma is more for the
Orthopaedic Surgeon .Recently I saw a 45 years old
gentleman who came for left hip joint pain. He sustained
injury to his left hip one year ago and went in for native
treatment . After  8 months of injury, he approached an
Orthopaedic Surgeon in a small town  nearer to his village.
He diagnosed the case as non union fracture neck  of
femur with complete  absorption  of the neck with some
evidence of AVN also.  The Surgeon suggested him to go
to the Medical College Hospital in the city. The patient
was so poor,  said that he cannot afford to go to a city and
requested him to do the surgery with the  barest minimal
cost at his Nursing  Home in that small town. The Surgeon
was in  a dilemma now whether to say no or to go ahead
with surgery. The Surgeon  due to pressure agrees to do
the   surgery at a minimal cost and decides to do a
Hemiarthroplasty of Austin Moore type. This gets infected
and now he comes to me with an infected implant in the
right hip. Now  I am in  dilemma again with his poor  socio-

economic situation.  What to do next?

Similarly there are many instances where the
Surgeon is in a  dilemma .For example, in a
subtrochanteric fracture whether to go in for an
intramedullary  or to do  condylar plate. The Surgeon
decides to do IM Nailing without bone grafting as it is
little easier to do compared to condylar plate some
Surgeons decide to do DCS also. However this notorious
fracture goes in for nonunion with metal breakage.  The
surgeon has dilemma again regarding management.
There is no problem in straight forward case.

How to avoid  this dilemma?

1. One of my teachers used to say jokingly if you do not
want to go in for any dilemma, you become an
Orthopaedic Physician !

2. If you have any problem cases please ask one of your
senior  colleagues opinion  over the phone or email.

3. Patients relatives many pressurise  for economical
reasons to do a surgery which is not suitable in that
particular case. Do not yield. Please send them to the
nearest teaching hospital.

4. Keep updated in all speciliaties of orthopaedics if you
are a General Orthoapedic Surgeon in your City.‘

The present generation is very lucky unlike our
olden days. Much has changed over the last few years.
Electronic developments  have taken us form an almost
entirely paper based system to a wholly electronic one.
The surgeon gets all information with his computer or i
pad or android. The most successful man in life “
Disraachi said” is the man who has the best information”.

Be informed about the dilemmas that you may
come across and do the Best for your patient.
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SYNOVIAL OSTEOCHONDROMATOSIS OF THE HIP

TREATED THROUGH A SAFE SURGICAL

DISLOCATION

Prof.  R Selvaraj,  Dr. M Mithun Manohar,
Department of Orthopaedics, Govt. Stanley Medical College & Hospital, Chennai

ABSTRACT
We report a case of osteochondromatosis in the hip joint treated through a safe surgical
dislocation and describe the use and safety of the procedure. A 27-year-old woman
had right hip pain with moderate limitation of the range of motion. Plain radiographs
showed calcified loose bodies in the hip with mild joint degeneration. Complete removal
of loose bodies and partial synovectomy was performed through a safe surgical
dislocation. The diagnosis of primary synovial chondromatosis was confirmed by
histologic examination. Three months after the operation, the patient had fully
recovered and returned to her daily routine. At 8 months after surgery, there is no
recurrence of the disease. It shows that the patient is essentially pain free and the
procedure has been effective.
Key words: synovial chondromatosis, hip joint, safe surgical dislocation

INTRODUCTION
Primary Synovial Chondromatosis (PSC) is

characterised by the formation of osteocartilaginous
nodules originating in the synovial connective tissue1and
is believed to be caused by synovial metaplasia.2  This
theory was first published in 1900, when Reichel3

described hyperplastic metaplasia of the synovium. In
the initial stage of PSC, joint function is not significantly
affected. Diagnosis is often delayed to a more advanced
stage of the disease, when symptoms like pain, swelling
and loss of joint movement occur. The disease may recur
and malignant transformation has rarely been reported.4,5

If left untreated, synovial chondromatosis may lead to
secondary osteoarthritis due to cartilage wear. Therefore
early diagnosis and treatment are mandatory to prevent
disabling disease.

In this paper we present a case of synovial
chondromatosis of the hip joint and analyse the principles
of diagnosis, histopathological findings and treatment by
Ganz safe surgical dislocation.

CASE REPORT
A 27-year-old woman complained of intermittent

right hip pain for 2 years. There was no antecedent
history of trauma. On examination, she had a right

coxalgic limp and atrophy of the thigh muscles. All
possible range of  movements were  present  only  with
painful terminal restrictions. Plain radiographs showed
multiple radiopaque bodies around the right hip (Fig.1)
with medial joint space narrowing and osteophyte
formation. Under the impression of synovial
chondromatosis, surgical intervention was performed  by
Ganz safe surgical dislocation.

Figure 1: Multiple loose bodies in the right hip joint
with narrowing of medial joint space
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At surgery, 14 osteocartilaginous loose bodies (Fig.2)
were removed and partial synovectomy was done.

Figure 2:  osteocartilaginous loose bodies

Before reduction, the preservation of vascularity to the
femoral head was confirmed by a small drill hole with a
‘K’ wire (Fig.3.a) through bleeding (Fig.3.b).

Figure 3(a): Dislocated femoral head drilled
with k wire

Figure 3(b): Vascularity of the femoral head  is
confirmed through bleeding

Nodules ranged from 5.0 mm to 25 mm in
diameter. Histologically the lesions had a typical nodular
architecture. Each nodule was composed of hyaline
cartilage showing increased cellularity. (fig 4)

Fig 4: Histological picture with haematoxylin
and eosin staining.

Chondrocytes were clustered and most had pycnotic
dark-stained nuclei. Mitotic figures were not identified.
The histological appearance was compatible with
synovial chondromatosis. The postoperative course was
uneventful. At 8 months after surgery, radiologically
(Fig.5) there is no evidence of femoral head necrosis
and the right hip is fully mobile. (Fig.6 a,b)

Figure 5:       8 months follow up radiograph

Figure 6: 8 months follow up (a) knees cross legged
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DISCUSSION
Synovial chondromatosis or osteochondromatosis

(when ossification is present), also called Reichel’s
syndrome, was first described by Reichel in 1900.3  The
etiology of this disorder is still unclear. Various theories
such as reactivation of residual embryonal cells, traumatic
initiation, or benign neoplastic disease have been
advocated .6  The generally accepted pathogenesis of
the submesothelial foci of cartilaginous bodies is that they
are formed by metaplasia of pluripotential cells in the
synovial membrane.7 These nodules can ossify by
endochondral bone formation and attach to the synovium
by a thin vascular pedicle. They may break free and
become loose bodies in the joint space, and if nourished
by synovial fluid, they can continue to proliferate. A recent
study showed the presence of transforming growth
factor-beta (TGF) and tenascin (TN) in synovial
chondromatosis;8  TGF increased the differentiation of
mesenchymal cells, the production of proteoglycans, the
replication of chondroblasts, and the stimulation of
extracellular matrix protein production. TN is important
for chondrogenesis and transformation of cartilage into
bone in the extracellular matrix. Another study revealed
that fibroblast growth factor receptor 3 (FGFR 3), a
specific marker of mesenchymal precartilaginous stem
cells, was expressed in primary synovial chondromatosis,
and that elevated levels of fibroblast growth factor 9, a
specific ligand of FGFR 3, had been found in synovial
fluids of synovial chondromatosis.9 These are absent from
normal synovium and cartilage and may explain the
pathogenesis of synovial chondromatosis.

PSC should be differentiated from cartilaginous
loose bodies that are secondary to other joint diseases
such as degenerative arthritis. In an
immunohistochemical study of growth potential,10 loose
bodies in primary synovial chondromatosis showed plump
chondrocytes and irregular calcification, and all contained
proliferative cell nuclear antigen (PCNA)-positive
chondrocytes. Loose bodies in secondary synovial
chondromatosis showed uniform chondrocytes and

annular calcification surrounding the core tissue. Only
half of them showed PCNA-positive chondrocytes
peripherally.

Three phases have been described for this
disease.11 In the first active phase, the disease is limited
to the synovium without loose body formation; in the
second transitional phase, there are both loose bodies
and intrasynovial lesions; and in the third quiescent phase,
there are only free loose bodies without the active
intrasynovial process. The disease is most commonly
seen in the 3rd to 5th decades, and there is a
predominance of men to women in a ratio of about 2:1.6

The most common joint involved is the knee, but the elbow,
hip, shoulder, ankle, temporomandibular joints and other
small joints have also been described. Extra articular
involvement (bursa or tendon sheath)  is extremely rare.

Synovial chondromatosis of the hip is uncommon.
Mussey and Henderson found only 5 cases involving hips
in their 105-case series.12  Maurice et al. reported that 2
of 53 cases of synovial chondromatosis were in the hips.13

Clinical symptoms are non-specific, and a clinical
diagnosis of synovial chondromatosis of the hip is difficult.
Pain, stiffness, limited motion, clicking, locking, or limping
from the affected hip may be present. If this disorder is
untreated or not recognized early, late complications such
as secondary degenerative osteoarthritis, capsular
constriction, subluxation of the hip, or pathologic femoral
neck fracture may follow.7,14  Plain radiographs in the
early stages are usually negative until the osseous bodies
become evident in the joint. In 1/3 of cases, no radiopacity
appears, although osseous particles exist. Other imaging
modalities, including arthrography, ultrasound, computed
tomography, or magnetic resonance imaging may
demonstrate this disorder better.

Malignant transformation of synovial
chondromatosis into a chondrosarcoma is unusual and
has been reported only sporadically.15,16  One
clinicopathologic review of 53 cases of primary synovial
chondromatosis covering a period of 30 years showed
malignant change in 3 patients, representing a relative
risk of 5%. A cell proliferative activity study concluded
that primary synovial chondromatosis appeared to occupy
a position which is intermediate between benign
enchondroma and malignant chondrosarcoma, which
may explain the occasionally aggressive clinical behaviour.
Clinical features are not helpful in differentiating these
two entities. However, sudden clinical deterioration in
long-standing cases, bony destruction by imaging study,
or cases with recurrent synovial chondromatosis should
alert the clinician to the possibility of malignant
transformation.16

Because various recurrence rates from 0% to
15%  have been reported, the optimal treatment for

Synovial Osteochondromatosis of the Hip Treated Through a Safe Surgical Dislocation



Tamil Nadu Orthopaedic Journal Vol.39, Issue 2, July 20135

Prof. R Selvaraj et al

PSC of the hip is still controversial. Based on the
pathogenesis of PSC and one study which revealed that
a synovectomy had a significantly lower recurrence rate,
the recommended management is surgical removal of
the loose bodies combined with a partial or complete
synovectomy in most cases.17,18,19,6  Complete removal
is only possible with dislocation of the hip joint, but a
complete synovectomy combined with dislocation of the
femoral head may result in avascular necrosis of the
femoral head. Therefore partial synovectomy is
contemplated.

With advances in arthroscopic surgeries, an
arthroscopic operation of the hip joint with synovial
chondromatosis can be a reliable procedure. But to most
surgeons, hip arthroscopy may be a technically difficult
procedure to perform because of the deep seated
location, relatively limited hip joint space, and few
indications or infrequent opportunities to perform this
procedure. To overcome these problems, we used a Ganz
safe surgical dislocation of the femoral head with partial
synovectomy.  This provides an easy and safe method
for removal of the loose bodies. This procedure also
decreases the complications of hip arthroscopy such as
neurovascular trauma during traction or portal placement,
and iatrogenic damage to the articular cartilage and
acetabular labrum when introducing instruments.

In conclusion, Ganz method of safe surgical
dislocation with removal of the loose bodies and partial
synovectomy has certain advantages over arthroscopic hip
surgery like it can be easily performed by most orthopaedic
surgeons and is not as technically demanding as arthroscopic
surgery and when the size of the foreign bodies  are large
as in this case. However, arthroscopic removal may be
contemplated in smaller loose bodies subject to availability
of technical expertise. Inspite of the limited follow-up period
of this case, we believe that this approach is the most ideal
one for removal of large loose bodies in a case of synovial
chondromatosis of the hip joint.
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NEGLECTED PATELLAR TENDON RUPTURES – A
SIMPLE MODIFIED RECONSTRUCTION USING

HAMSTRINGS TENDON GRAFT

Dr. Sundararajan SR, Dr. Srikanth KP, Prof. Rajasekaran S, Ganga Hospital, Coimbatore, India.

ABSTRACT
Purpose: We hereby describe a cost effective and simple anatomical reconstruction without requirement
of allograft or implants for neglected chronic patellar tendon injuries. This has been validated in 7
patients which is the largest series compared to cases so far reported.  At greater than three years
average follow up of these patients has found to have excellent results.

Methods: Seven patients (6 males, 1 female) of mean age 41.8 years (range 22 to 57 years) presented
with neglected patellar tendon injury. The duration since injury ranged between 3 months and 3 years
(average 9 months). Active extension was not possible in 3 patients and 4 patients had an extensor lag
between 400 and 800 (average 62.50). Quadriceps strength was found grade 2/5 in 4 patients and grade
3/5 in 3 patients. All the patients had severe functional limitation with an average IKDC score of 46.8
(range 39-57). They all underwent patellar tendon reconstruction using hamstrings tendon autograft.

Results: Postoperatively with a mean follow up of 40.7 months (range 31 to 52 months), all patients had
a stable knee with mean flexion of 1250 (range 1200-1300) and without any extension lag. Quadriceps
power was regained 5/5 in 5 cases and 4/5 in 2 cases. With an improvement in the IKDC score to 86.8
(range 80 to 92), excellent outcome was noted in 5 patients and good outcome in 2 patients. The
postoperative Lysholm score was an average of 92.4 (range 89-95) and the Kujala score was an average
of 94.5 (range 92-97).

Conclusion: Patellar tendon reconstruction using hamstrings tendon autograft for neglected  patellar
tendon injuries provides good stability and excellent outcome. Compared to previous techniques described,
our technique is unique in being cost effective and simple anatomical reconstruction without requirement
of allograft or implants.

Key words: tendon injuries; chronic patellar tendon rupture; patellar tendon reconstruction; hamstring
tendon graft; neglected patellar tendon rupture.

INTRODUCTION
Chronic patellar tendon injuries are rare and only

scarcely reported; since acute patellar tendon ruptures
are extremely disabling and often primarily treated[1].
The true incidence of patellar tendon rupture is not known,
but it usually occurs near the inferior pole of patella due
to sporting activities in younger than 40 years[2,3,4,5].
Patients present late either due to neglect, native
treatment or missed diagnosis. Neglected ruptures of the
patellar tendon (defined as ruptures presenting after 6
weeks) are often difficult to repair[3,6] and different
techniques are described for  reconstruction of this
uncommon problem that includes use of autografts,
allografts and synthetic materials. We present our case

series of seven patients with neglected patella tendon
ruptures treated by a novel method of reconstruction
using hamstrings tendon autograft. Our method of
reconstruction has the advantages of being easy,
economical and effective technique without requirement
of allograft or implants.

MATERIALS AND METHODS
Seven patients with neglected chronic patellar

tendon ruptures were operated between April 2008 and
September 2010. The average age was 41.8 years (range
22 to 57 years) and included six males and one female.
Left knee was injured in five patients and right knee in
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two patients. The duration since injury ranged between
three months and two years (average 9 months). Road
traffic accident was the common mode of injury in five
patients frequently due to fall from two wheelers. Mode
of injury included fall from height in one patient and the
other patient had a penetrating injury to the knee by a
knife. The cause delay in treatment was due to missed
diagnosis by general practitioners in 3 cases and
osteopath treatment in 4 cases. Six patients had isolated
patellar tendon rupture and one had an associated anterior
cruciate ligament tear [Table 1].

All the patients presented with symptoms of
weakness of the leg with difficulty in getting up from
sitting position, climbing up and down the stairs and
frequent falls while walking due to loss of balance.
Although walking distance was not limited in them, the
gait was cautious due to fear of buckling of the knee.
Clinically, active extension was not possible in 3 patients
and 4 patients had an extensor lag ranged between 400

and 800 (average 62.50). In all these patients’ the passive
knee range of movements were normal. Quadriceps
strength was assessed by Medical Research Council
Grading of power and was found grade 2/5 in 4 patients
and grade 3/5 in 3 patients. A palpable gap was noted
inferior to patella in these patients due to absence of
resistance by ruptured patellar tendon [Fig 1a]. High riding

Fig 1 – (a) Case of chronic patellar tendon rupture with palpable gap inferior to patella.
(b) Radiograph confirms high riding patella.

Dr. Sundarajan SR  et al

patella was noted in these cases compared to opposite
side [Fig1b] and the vertical alignment of patella was
assessed by Insall-Salvati ratio (Length of patellar tendon
/ Height of patella in lateral view radiograph with knee
flexed to 300) which was on an average 1.64 (range 1.3-
2.1). Quadriceps wasting was present in all cases ranged
between 1.5cm to 3cm (average 2.4cm) compared to
opposite thigh and its severity varied depending on the
duration since injury. Radiologically none of our patients
had prior patellofemoral arthritis. All the patients had
severe functional limitation with an average IKDC score
of 46.8 (range 39-57) [Table 2].

Diagnosis was confirmed preoperatively by
magnetic resonance imaging of the knee. In all these
patients, patellar tendon was reconstructed using
semitendinosus and gracilis tendons harvested from the
same limb. The patient with associated ACL tear also
underwent arthroscopic ACL reconstruction in the same
sitting using quadrupled semitendinosus and gracilis
tendon graft harvested from opposite limb and the graft
was fixed using bioscrews. The procedure was
performed by single surgeon (first author) in all the
patients.
Surgical technique [Fig 2]: Under spinal anaesthesia,
through a long anterior midline incision, quadriceps
tendon, patella, ruptured patellar tendon and tibial

TABLE 1 : Clinical Data of Cases
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tuberosity were exposed. Care was taken to preserve
the remnant fibres of ruptured patellar tendon and also
the patellar fat pad. The proximally migrated patella was
brought down to anatomical position by sequential release
of parapatellar retinaculum and patellofemoral joint
arthrolysis. None of our patients required
quadricepsplasty or quadriceps lengthening to restore the
normal position of patella. Through the extension of same
incision, tendons of semitendinosus and gracilis located
underneath the sartorius fascia and attached to

anteromedial surface of proximal tibia were exposed.
The tendons were harvested and graft prepared similar
to that done for any cruciate ligament reconstruction.
The insertions of these tendons at the proximal metaphysis
of tibia were detached, and using a closed tendon stripper
these tendons were harvested. Muscle tissue attached
to the tendon grafts was removed and both
semitendinosus and gracilis tendons were sewed at the
ends to form one single bundle. The diameter of this
graft bundle was measured. This was found to be an

average of 5mm (range 4mm-6.5mm) in our cases. Guide
wires were passed horizontally in lower half of patella
and at the tibial tuberosity parallel to each other near the
attachments of native patellar tendon and perpendicular
to the long axis of patellar tendon. Bone tunnels were
made over the guide wire using cannulated drill taking
care not to damage the articular surface of patella [Fig

2a,b]. The diameter of the tunnel matched that of
combined semitendinosus and gracilis tendon graft size.
The tendon graft was then looped sequentially through
bone tunnels prepared in patella and tibial tuberosity in a
‘figure of 8’ fashion [Fig 2c]. Care was taken to keep
the patella in normal position by matching the length of
patellar tendon to that of height of patella and image
intensifier was used intra-operatively to confirm the
position of inferior pole of patella in 30° of knee flexion
corresponding to the Blumensaat’s line in the lateral view.
The tendon graft ends were then sutured to one another
by double breasting using 2-0 Ethibond sutures with knee
flexed to 450 [Fig 2d]. The reconstructed tendon was
reinforced by suturing the remnant patellar tendon fibres
to the tendon graft.

Strength of the tendon reconstruction and patella
tracking was checked by performing range of knee
movements intra-operatively up to 900 and also it was
made sure that there was no excessive pressure of
patella over the trochlea of femur. Post-operatively, knee
was immobilized in a knee immobilizer but gentle passive
knee mobilization was started with continuous passive
motion machine. Patients were ambulated toe touch
weight bearing with knee brace in situ and with help of
axillary crutches. After 6 weeks, full weight bearing was
allowed along with assisted knee mobilization. Active

Fig 2 – Surgical
technique.
(a,b) Tunnels
are made
transversely in
patella and
tibial
tuberosity. (c)
Hamstring
tendon graft is
then passed
through the
tunnels in a
figure of ‘8’
fashion. (d)
The ends of
the tendon
graft sutured
using Ethibond
suture.

Neglected patellar tendon ruptures – A simple modified reconstruction using Hamstrings tendon graft
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knee extension was allowed only after 10 weeks.
Quadriceps strengthening exercises were started after
3 months with gradually increasing resistance.

RESULTS
The patients were followed up for an average

period of 40.7 months (range 31 to 52 months). All the
patients regained stability of the knee with complete range
of movements within six months duration. The average
postoperative knee flexion regained was 1250 (range
1200-1300) and was comparable to the preoperative
flexion.  In all these patients quadriceps strength had
improved significantly without any residual extension lag
at the end of one year. At the final follow up, quadriceps
power of 5/5 was regained in 5 cases and 2 patients still
had power of 4/5. Quadriceps wasting (range 1-1.5cm)
persisted in 3 patients with long standing duration of injury.
The vertical alignment of patella was maintained with
an average Insaal-Salvati ratio of 1.08 (range 0.8-1.3).
Outcome was evaluated by Siwek and Rao’s criteria [1]
and knee function assessment scores including IKDC
score, Lysholm score and Kujala score. Excellent
outcome was noted in 5 patients and good outcome in 2
patients according to Siwek and Rao’s criteria[1] [[Fig
3, Fig 4]. There was an improvement in the IKDC score
from average pre-operative IKDC score of 46.8 to post-
operative average IKDC score of 86.8 (range 80 to 92).
The postoperative Lysholm score was an average of 92.4
(range 89-95) and the postoperative Kujala score was
an average of 94.5 (range 92-97) [Table 3]. There were
no major peri-operative or post-operative complications.
Minor complications included initial knee tightness and
numbness over the lateral aspect of the knee which
gradually improved. Radiologically, there were no
incidences of patellofemoral arthritis. All the patients have
resumed to their preinjury occupation and activities.

DISCUSSION
Patellar tendon rupture is usually unilateral and is
commonly reported as a result of athletic injury [1,3].
The condition is very disabling and often treated primarily.
However chronic patellar tendon injuries are reported
either as a result of neglect, native treatment or missed
injury. In our series, 5 patients out of 7 had injury due to
road traffic accident (especially fall from two wheeler)
making this as the most common cause of injury in our
part of the world as against sports injuries which is being
described earlier. The delay in treatment was due to
missed diagnosis by general practitioners in 3 cases and
osteopath treatment in 4 cases. This further stress that
patellar tendon injuries are easily missed in general
practice if not specifically looked for. Various techniques

of reconstruction have been reported by many authors
largely as case reports and very few case series studies
for this uncommon problem. Ecker et al [7] in 1979
reported four cases of late patellar tendon reconstruction
using both the gracilis and semitendinosus tendons. Each
was passed through separate horizontal tunnels in the
patella and sutured to each other. A cerclage wire was
also used to supplement the stability. This requires implant
removal later and also has a risk of iatrogenic patella
fractures due to double tunnels in the patella. Dejour et

Fig 3 – Case example. (a) 36 year old female with 4 months old
patella tendon injury and extensor lag. (b) Preoperative
radiograph showing high riding patella with Insaal-Salvati
ratio of 1.7. (c) Patellar tendon reconstruction was done using
hamstring autograft. (d) Postoperative radiograph shows
restoration of vertical alignment of patella and position of
drill holes for the tendon graft. (e,f) Follow up shows good
functional outcome.

Fig 4 – Case example. (a) 35 year old male with 3 months old
patella tendon injury and extensor lag. (b) Confirmed to have
associated ACL tear by MRI. (c) Operated by hamstrings
tendon graft harvested from both lower limbs for patellar
tendon and ACL reconstruction. (d) Postoperative radiograph
shows tunnels for ACL and patellar tendon graft. (e,f) Final
follow up shows excellent functional outcome.
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al [8] in 1992 reported patellar tendon ruptures treated
with a contralateral autograft composed of a block of
tibial bone, middle third of patellar ligament, block of
patella, and quadriceps tendon. The mean post-operative
flexion regained in their series was only 910 in addition
to the morbidity of contralateral donor knee. Casey et al
[9] in 2001 reported four cases wherein the retracted
patella was mobilized and the ruptured stumps were
repaired and protected by multiple cerclage wires.
Postoperatively these patients had flexion of only 1120.
This end to end repair in chronic cases produces
shortening of patellar tendon and may be the cause of
restricted flexion seen in their cases. Patients in our series
had full range of movements post-operatively probably
due to maintenance of patellar tendon length. Van der
Zwaal [10] in 2007 has reported two cases using
semitendinosus and gracilis for reconstruction with
augmentation of fixation by bioscrews and staples. Chen
et al [11] in 2012 reported two cases using semitendinosus
and gracilis for reconstruction retaining the distal
insertions of the tendons proposing preservation of
vascularity of the tendons. Similar cases have been
reported as single case reports using various techniques
with different graft choices that includes autograft
(contralateral patellar tendon [12], semitendinosus tendon
[3,5,13], allograft (massive extensor mechanism graft
[14], achilles tendon [15,16,17]) or synthetic materials
(Carbon fiber [18], Dacron [19], LARS [20]).

Comparing other methods, our technique uses
autograft which is easily available and has minimal
morbidity. Using both semitendinosus and gracilis tendon
graft with ‘figure of 8’ fastening of the tendon and
reinforcement with remaining healthy patellar tendon
fibers  increases the stability and allows immediate
mobilization of the knee preventing stiffness. Our
procedure does not require any implants for augmentation
thereby reducing the cost and also avoiding second
surgery for implant removal. None of our patients required

pre-operative pin traction through the patella or intra-
operative quadricepsplasty or quadriceps lengthening
because excessive retraction of patella was found to be
prevented by intact para-patellar retinaculum. However
in cases where there is extensive quadriceps contracture,
these adjunctive procedures may be required to restore
the normal position of patella.

Pre-operative MRI evaluation of the knee in
addition to confirming the diagnosis also reveals
associated ligament injuries so that they can be managed
simultaneously as in one of our case with associated ACL
injury which was simultaneously managed by ACL
reconstruction.  Intra-operatively it is important to
maintain the normal position of patella since both patella
alta and patella baja have negative impact on knee
function [21]. Maintaining the patellar tendon length
avoids any extension lag or restriction of flexion. It is
also important to prevent excessive compression of
patella over trochlea of femur by adequate retinacular
release to maintain smooth tracking and gliding of patella
over the trochlea thereby preventing anterior knee pain.
Gentle passive knee movements performed intra-
operatively up to 900 confirms the strength of
reconstruction and permissible range of movement
possible. It also affirms normal patella tracking and
smooth gliding of patella over trochlea without undue
pressure. In addition to structural reconstruction of
patellar tendon, post-operative rehabilitation also plays a
very important role in achieving excellent functional
result.

CONCLUSION
Untreated neglected patella tendon ruptures results

in severe disability in an active individual. Patellar tendon
reconstruction using semitendinosus and gracilis tendon
autograft provides good stability and excellent outcome.
Compared to previous techniques described, our
technique is unique in being cost effective and simple

Neglected patellar tendon ruptures – A simple modified reconstruction using Hamstrings tendon graft

TABLE 3 : Post operative status at final followup



Tamil Nadu Orthopaedic Journal Vol.39, Issue 2, July 201311

anatomical reconstruction without requirement of allograft
or implants.
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BIO-CHEMICAL MARKERS (SERUM LACTATE AND

INTERLEUKIN-6) IN OPEN INJURIES.  CAN THEY

PREDICT TIMING OF RECONSTRUCTION?
Dr. Ramesh Perumal, Prof. S.Rajasekaran, Ganga Hospital, Coimbatore, India.

ABSTRACT

The understanding of the altered physiology in trauma patients increasing, and it
involves various metabolic parameters and immune responses which predicts the
outcome in the early phase of trauma. Metabolic parameters such as lactate and
interleukin-6 (IL-6) are minimally invasive measures of systemic oxygen transport,
tissue perfusion and host immune seems to be valuable .The role of these biochemical
markers is clearly proven in polytrauma but its role in major open injuries has not
been studied so far.

Materials and methods :
A total number of 97 patients with open injuries of lower limbs were admitted in our
hospital in the year of 2011 were included in the study . The treatment pathway is
planned and executed as per the Ganga Hospital Open Injury Score (GHOIS)
guidelines. Among them 17 patients belong to group I and 67 were group II, 12 in
group III and one patient in group IV. All patients blood samples were collected during
admission and serial estimation done at 6, 12, 24 and 48 hours.

Results :
In group I & II patients 16% and 34% showed elevated serum lactate & IL-6 levels
during admission and returned to normal within 24 hours. And in group III  92% of
patients showed elevated serum lactate & IL-6  levels during admission and returned
to normal within 48 hours.In group IV  patients showed elevated serum lactate & IL-
6  levels during admission and required more than 48 hours to return to baseline
value.

Conclusion :
Based on our study it was found that there is a proportionate increase in both serum
lactate and IL-6 even in isolated injuries of limbs when the severity was measured by
the Ganga Hospital Score and these markers can be used as a tool in reconstruction.

The treatment pathway for the severely injured
extremity patients has evolved considerably in the last
century. The understanding of the altered physiology
these patients increasing, a major change in the care of
such patients has also occurred. Major injuries activate
multiple humoral and cellular cascade mechanisms
involving the inflammatory mediators and complex
mechanisms of host defense (1-4).

Metabolic parameters such as lactate and

interleukin-6 are minimally invasive measures of systemic
oxygen transport, tissue perfusion and host immune seems
to be valuable(1-6). The role of these biochemical
markers is clearly proven in polytrauma but its role in
major open injuries has not been studied so far.

Role of biochemical markers in major trauma
Severe injury continues to carry signiûcant

morbidity and mortality. Immune dysfunction and
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subsequent infections are still important post-traumatic
complications, with little known etiology at molecular level.
Cytokines are multifunctional proteins that play an important
role in initiating and maintaining the immune response.

Role of serum interleukin-6 in trauma
Interleukin (IL)-6 is a cytokine with both pro- and

anti-inflammatoryproperties, and its release into
peripheral blood seems to be an early marker of severity
of injury following major trauma. In the acute phase of
the inflammatory response, its pro-inflammatory
properties appear to be most pronounced and play a role
in initiating and re-enforcing the systemic inflammatory
response. Later, its anti-inflammatory properties dominate
when IL-6 acts as a down regulator of the pro-
inflammatory responses of tumor necrosis factor-a
(TNF-a) and IL-1.While a number of cytokines (TNF-
a, IL-1) are harmful at high concentrations, it remains to
be clarified to which extent the IL-6 response is beneûcial
to the patient.IL-10 is a pleiotropic cytokine with anti-
inflammatoryproperties and has been observed at
increased levels on day one following trauma.

Stensballe et.al (7) concluded that early systemic
inflammatory response measured as IL-6 and IL-10 in
the serum is correlated with injury severity and 30-day
mortality following trauma. The detection limit (minimum
detectable dose) of IL-6 was 0.039 pg/ml and 0.5 pg/ml
for IL-10 and it requires serial estimation at 6, 12, 24 and
48 hours following injury (4-6).

Sven K Tschoeke et.al (8) studied the early second
hit in trauma management with respect  to the
proinflammatory response in multiple injuries and
concluded that the immediate surgical treatment causes
additional surgical stress which might promote
posttraumatic complications by surcharging the innate
immune response and increased serum interleukin-6
levels.

Role of serum lactate in trauma
Another   marker for the presence of ongoing

physiological insult is to calculate the actual products of
tissue hypoperfusion. Tissue hypoperfusion from shock
causes anaerobic metabolism resulting in lactic acidosis.

Metabolic parameters such as lactate are also
minimally invasive measures of systemic oxygen
transport and tissue perfusion predictive of organ failure
and increasing mortality.

Lactate is the best means to screen for occult
hypoperfusion.The time needed to normalize lactate after
trauma is an important prognostic indicator. Once the
trauma patient has been resuscitated, an increasing lactate
level may be one of the earliest signs of developing shock

or multiple organ dysfunction syndrome (MODS). The
frequency with which septic shock and/or multiple organ
dysfunction syndrome develop in trauma patients is next
only to that for postoperative patients.(9-12)
Lactate acidosis as a metabolic monitor of shock:

Shock currently is considerd as a clinical syndrome
resulting from an imbalance between increased tissue
oxygen demands and decreased tissue oxygen supply.
Impaired oxygen delivery is the primary factor in
hypovolemia because of blood loss in severe open injuries
that leads to occult shock. When tissue hypoxia occurs ,
pyruvate oxidation decreases, lactate production
increases, and ATP formation continues via glycolysis.
The amount of lactate produced in this situation is believed
to correlate with the amount of total oxygen debt, the
magnitude of hypoperfusion state , and the severity of
shock. Serial lactate determinations is helpful in patients
being resuscitated from shock in order to assess the
adequacy of resuscitation. Thus lactate is a useful
indicator of end of resuscitation.

Blow et al(13) and Abramson et al(14) in their
study referring to golden hour and silver day in trauma
resuscitation showed that lactate clearance within 24hrs
of hospital admission was associated with increased
survival. Early identification and aggressive resuscitation
aimed at correcting the increase in serum lactate improves
survival in the most severely injured patients with
polytrauma.

Uma Krishna et al(15) in their paper “An
evaluation of serial blood lactate measurement as an early
predictor of shock and its outcome in patients of trauma
or sepsis” revealed higher mean lactate levels in non-
survivors as compared with survivors. Mean lactate
levels in non-survivors did not attain normal levels, while
that of survivors reached normal levels by 24 hrs in
trauma patients and 36 hrs in sepsis patients. The normal
value of serum lactate is 0.5-2.22 mmol/L and it requires
serial estimation at 6, 12, 24 and 48 hours.

All these studies were done mostly in
polytraumatised patients but none were studied in major
open injuries of the lower limbs.

MATERIALS AND METHODS
A total number of 97 patients with open injuries of

lower limbs were admitted in our hospital in the year of
2011 were included in the study . Among them 81 were
males and 16 were female with an average age of 42
(14-81) and among these femur fractures were 13,
ipsilateral femur & tibia 9, tibial fractures 71 and 4 were
polytrauma. The treatment pathway is planned and
executed as per the Ganga Hospital Open Injury Score
(GHOIS) guidelines. Among them 17 patients belong to

Dr. Ramesh Perumal et al
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group I and 67 were group II, 12 in group III and one
patient in group IV. All patients blood samples were
collected during admission and serial estimation done at
6, 12, 24 and 48 hours.

INCLUSION CRITERIA
1. All open injuries of the lower limb
2. Sex : Both males & females of all age group beyond 14.
EXCLUSION CRITERIA
1. Isolated foot and ankle injuries
2. Associated Spinal cord injury with neurological

deficit
3. Open injuries in psychiatric patients
4. Patient taking immunosuppressive drugs

All patients who are admitted with open injuries
of lower limbs with or without polytrauma are enrolled
in the study after written consent. All  patients had initial
triage heart rate and blood pressure measured. Venous
blood samples for  laboratory investigations is collected
within 5 minutes of arrival to hospital. If the patient vitals
are stable then the imaging studies like X-rays of the
affected part , pelvis, chest and ECG are taken. And for
unstable patients resuscitation carried out as per ATLS
protocol. At the end of resuscitation and with continuous
monitoring necessary investigations are done. In the pre
operative room or resuscitation room the concerned unit
consultant or senior registrar from orthopedics and plastic
surgery department will discuss about the patient’s injury
and the treatment plan will be explained to the patient
and the attendants.

According to GHOIS (Ganga hospital open injury
severity score) Group I  (score less than 5) patients  with
normal serum lactate and interleukin-6 levels  will be
treated with definitive fixation.

In Group II (score 6-10) patients with normal serum
lactate and interleukin-6 levels will be treated with
definitive fixation depending upon the wound status and
the general condition of the patient. The surgical team
and the duty anesthetist will decide at the end of
debridement regarding definitive fixation. And an
elevated serum markers levels with compromised general
status staged reconstruction will be done. And further
procedures will be planned according the patient general
condition, wound status and level of the serum lactate
and interleukin-6 levels.

In all Group III (score 11-15) patients will undergo
staged reconstruction as the injury to the limb is critical
and the serum lactate and interleukin-6 levels will be
invariably high because of the massive injury and their
levels will be serially measuresd.

In all Group IV (score 16 and above) patients will
undergo primary amputation except in special

circumstances salvage will be attempted in bilateral
severe lower limb injuries.

ANALYSIS OF SERUM MARKERS:
The serial  samples of serum lactate and

interleukin-6 is collected from a stasis free vein and stored
in an ice bath at 0, 6, 12, 24 and 48 hours from the time
of admission. The plasma is then separated by
centrifugation within 30minutes

The samples of serum lactate are analysed using
RANDOX analyser using the colorimetric method. The
reagent composition used were R1a (sodium azide) and
R1b (4-aminophenazone, peroxidise, lactate oxidase and
ascorbateoxidase). The normal value of serum lactate is
0.5-2.22 mmol/L. The test is linear up to a lactate
concentration of 12.21 mmol/L. We diluted samples above
this concentration 1+1 with 0.9% Nacl and multiplied
the result by 2.

The samples for Interleukin-6 collected using
standard sampling tubes are transported to the lab within
5 ours at 20-25º C. The samples for interleukin-6 will be
analysed using Elecsys 2010 cobas e 411 analyser by
electrochemiluminescence immunoassay. The sandwich
principle is  used and the total duration of assay will take
18 minutes. The measuring range of IL-6 is 1.5-5000
pg/ml(defined by the lower detection limit and the
maximum of the master curve). The normal value for
IL-6 in a healthy individual is expected to be <7 pg/ml
and many authors have concluded that IL-6 level of  200
pg/ml and below is considered for secondary staged
procedures. (4)

Depending on the general condition, the wound
status and the level of serum lactate and interleukin-6
treatment plan will be decided. An elevated levels of
serum lactate and interleukin-6 will indicate the need for
damage control surgery at index procedure followed by
staged procedures once their levels reaches the baseline
values.

RESULTS
As per GHOIS (Ganga hospital open injury

severity score) 97 patients were grouped and treatment
planned as per the guidelines. Among these   17 patients
belong to group I  and 84% underwent primary fixation.
In Group II   among 67  patients 34% underwent primary
fixation and remaining 65%  required a staged procedure.
And in group III 12 only 8 % patients underwent primary
procedure, 83% of them required staged procedures. In
group IV one patient with severe crush injury underwent
primary amputation.

In group I & II patients 16% and 34% showed
elevated serum lactate & IL-6 levels during admission
and returned to normal within 24 hours. And in group III

Bio-chemical markers (Serum Lactate and Interleukin-6) in open injuries.  Can they predict timing of reconstruction?
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92% of patients showed elevated serum lactate & IL-6
levels during admission and returned to normal within 48
hours.In group IV  patients showed elevated serum
lactate & IL-6  levels during admission and required more
than 48 hours to return to baseline value.

Fig 1 shows the elevated serum lactate and IL-6 levels and
reaches the baseline within 24 hours group I GHOIS.

Fig 2 shows the elevated serum lactate and IL-6 levels and
reaches the baseline within 24 hours in Group II GHOIS.

Fig 3 shows the elevated serum lactate and IL-6 levels and
reaches the baseline nearly 48 hours in Group III GHOIS.

Fig4 shows the elevated serum lactate and IL-6 levels and
reaches the baseline more than 48 hours in Group IV GHOIS.

DISCUSSION
The realisation and importance of the term

‘damage control’ surgery has been  proved to be definitely
beneficial for all polytrauma  patients and  led to a gradual
move away from immediate definitive fixation of  all
major fractures to early temporary fracture stabilisation
and resuscitation, followed by definitive fixation once the
patient’s condition had stabilised. (18).

There are three stages involved in damage control
orthopaedic surgery. The first stage dictates the
importance of adequate wound debridement and  early
temporary stabilisation of fractures and haemorrhage
control. An external fixator is often used for temporary
skeletal stabilisation. The second stage involves
resuscitation of the patient to a stable physiological
environment, as determined by parameters of tissue
perfusion such as stable haemodynamic status, serum
lactate levels, and baseline biochemical markers like
Interleukin-6. The final stage allows for definitive
reconstructive procedures of fractures and soft tissue
cover, and is delayed until the second stage is complete.

The timing of definitive fixation is controversial.
Pape et al(19) have shown that patients who underwent
definitive surgery at 2–4 days post-injury developed a
significantly increased inflammatory response compared
with those who were operated on 5–8 days post-injury.
They report a significant association between the
combination of high initial IL-6 measurements and
secondary surgery on days 2–4, and the development of
MOF; they suggest that in patients with high initial values
of IL-6 it may be advantageous to delay secondary
fixation until at least 4 days after injury. One patient in
our series developed MOF and died in the course of
treatment due to severe head injury and showed elevated
serum lactate and IL-6. As in our series of 97 patients
based on GHOIS 84% in group I, 66% in group II and
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8% group III were treated with primary fixation. And
rest of them required secondary procedures after 2 days
as them showed elevated serum lactate and IL-6 which
needed a damage control procedure.

Scalea et al(20) reviewed patients who had had
femoral fractures treated with either primary
intramedullary nailing, or an external fixator. They found
that the patients treated with external fixators tended to
be more severely injured. The operative time and average
blood loss was less with external fixation than with
nailing. Most of the cases in the external fixation group
had subsequent conversion to intramedullary nailing. They
concluded that external fixation of femoral fractures in
patients with multiple injuries followed by early
intramedullary nailing was a safe method of treatment
and afforded all the benefits of early fracture stabilisation
with none of the potential complications. This
advantageous effect of delayed definitive fixation has
been shared by other authors(21-22) and also in our series
of 13 femoral fractures 5 underwent primary procedures
and 8 required a conversion of of external fixation to
intramedullary nailing. There is some concern regarding
the increased risk of infection following conversion of
external fixation to intramedullary nailing.

Among 71 tibial fractures 42% treated with
primary fixation and 58% required a staged procedures.
Bhandari et al(23-24) after examining several studies
into conversion of external fixation to intramedullary
nailing in the lower limb, found that the rate of infection
decreased significantly when the interval between the
two procedures was <14 days for the tibia.

CONCLUSION
Based on our study it was found that there is a

proportionate increase in both serum lactate and IL-6
even in isolated open injuries of  lower  limbs when the
severity was measured by the Ganga Hospital Score and
these markers can be used as a tool for staging
reconstruction.
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A RETAINED UMBILICAL TAPE FOLLOWING A

CLAVICULAR FIXATION THE FIRST EVER REPORTED

CASE IN ORTHOPAEDIC SURGERY

Dr. Shanmugasundaram  Kumaravel, Thanjavur Medical College,
Orthopaedic Surgeon, National Pharma Hospital and Research Institute, Thanjavur,

Dr.M.Chellapan Chinnadurai, Thanjavur Medical College.

ABSTRACT

A 35 year old male had plating for a clavicle fracture elsewhere. He presented to us
with persistent infection over the plate site. On removal of the plate in the bed a
retained umbilical tape was found with knots at regular intervals. The sinus was reported
to have chronic inflammatory tissue. The umbilical tape should have been used by the
surgeon to reconstruct the clavicle to the length of the uninjured clavicle.
Key words foreign body, infection, umbilical tape, orthopaedics ,clavicle

INTRODUCTION
Inadvertently leaving a surgical material is a

nightmare for any surgeon. This is a cause for concern
for the patient, consequently to the first surgeon. This
also puts the second surgeon who sees a tumor like
picture or persisting infection due to the above retention.
Diagnosing the cause of these symptoms and signs are
usually, vague and difficult.

CASE REPORT
A thirty five year old gentleman had plating for a

clavicle fracture in Singapore in June 2011.From the first
postoperative dressing he had bloody and serous
discharge from the operated site. Later he developed a
sinus with a sprouting granuloma at the site of surgery.
For this he was advised Copper sulphate cautery and
antibiotics by his surgeon there. He came to India in
February 2012 with pain and draining sinus over clavicle.
His examination revealed a sabre-cut like incision over
the clavicle. A sinus with a sprouting granulation was
present over the operated scar. (Fig.1)

There was severe tenderness present over the
entire clavicle. An X-ray showed a locking compression
plate with five locking screws on the lateral side and
four screws on the medial side ( two crews in lock holes
and two in regular holes ) (Fig.2).Blood investigations
including the glucose tolerance tests were normal. An
arterial and venous Doppler of his left upper limb was
normal. Since the infection did not respond to any of the
antibiotics, he was advised hardware removal and

Figure1.Preoperative status of the patient with scar of the
previous clavicle fixation and the sinus.

Figure 2. X-ray of the patient.
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excision of the sinus. Under general-anesthesia, by an
incision along the clavicle, the sinus tract excised. The
plate and screws were removed. (Fig.3) In the middle
of the bed of the plate, there was an unusual -tough
structure of seven centimeter length with knots at regular
intervals. It also had a loop which will admit tip of the
little finger. It appeared like a retained foreign body most
likely to be an umbilical tape. (Fig. 4 and 5) It was
removed. The wound was closed over a drain.
Histopathology of the excised sinus tract and the foreign
body was reported as linen without much less tissue
around it and the sinus tract is lined by chronic non
specific inflammatory tissue with fibrosis. There was
difficulty in mounting the umbilical tape. Postoperatively
patient’s sinus did not recur at 1 year follow up.

Figure3 .The screws of the plate being removed. The shaft
of the screw driver is marked as SD.

Figure5.The excised sinus tract is seen on the left and the
umbilical tape with knots and a loop is seen on

the right.

DISCUSSION
Unintentionally leaving surgical material inside

surgical wound is common in abdomen. It is rare
following surgery in the limbs. The reported frequency
of unintentionally retained foreign bodies in surgery varies
between 1 in 1000 to 1 in 10000 interventions1. Retained
gauzes and surgical pads are reported mainly in the thigh
and a leg 1-10It is some times seen in spine also.11There
areno literature on retained gauzes in upper limb. There
is no report of umbilical tape after upper limb surgeries.
The only report of retained umbilical tape is after surgery
for congenital oesophageal fistula causing middle lobe
infection.12 Umbilical tapes are made by braiding of
cotton yarn and are sterilized and used13.They usually
help in protecting vital structures like vessels and nerves
during surgeries. In the current case the umbilical tape
may be used for measuring the length of the uninjured
clavicle with knots at regular intervals. This is sterilized
and used to reconstruct the length of the injured clavicle14.
This is the only possibility. The umbilical tape being an
absorbent material it might have been soaked with blood
and not separately identifiable in the field.

Retained cotton materials can present as a slow
growing tumor like condition as textiloma (surgical gauze)
or gossipyboma (surgical pad). The second type of
presentation is exudative form due to infection as seen
in current case. 15  The exudative type did not evoke
much tissue response like the tumour like condition. In
our case since it was an exudative type, our pathologist

Figure4 .Removed plate and screws are in a bowl and the
umbilical tape is seen on the side.

Dr. Shanmugasundaram  Kumaravel et al
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had difficulty in mounting the specimen of umbilical tape
as there was no tissue around it.

Care should be given to count surgical gauze,
surgical pad or umbilical tapes before wound closure.
Preferably radio opaque markers are kept in the gauze.16

Umbilical tapes are available with radio-opaque
markers17. There should also awareness among those
who report the post operative films.18

CONCLUSION
The need to keep alert about the devices and

materials markers used intra operatively. It is a must to
visualize and palpate the bed of fracture before placing
the implant. Those materials that are used during surgery
should be preferably radio-opaque. A C-arm view after
the surgery shall find out such materials.
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GOOD OUTCOME BY AN INNOVATIVE HYBRIDIZATION

IN DIFFICULT AND COMPLEX DISTAL SHAFT HUMERUS

FRACTURES AT JUNCTIONAL ZONE OF SHAFT AND

COLUMNS OF DISTAL HUMERUS
Dr J Dheenadhayalan, Consultant Trauma and Shoulder  Surgeon,

Ganga Hospital, Coimbatore.

ABSTRACT
Objective:
To evaluate the outcome  of innovative  hybridization in management of distal shaft
humerus fractures at junction of shaft and columns of distal humerus

Patients and methods:
15 patients with fractures and non unions of junctional zone of shaft and distal humerus
columns between 2008 and 2011 with a minimum follow up of 1year were analysed  .
The  age of  patients ranged from 16 yr to 72 yrs,  with 5 males and 9 female patients.
Six patients had fracture  on dominant side, eight  patients on non- dominant side and
one patient had on both sides. The innovation involved stabilizing the distal humerus
column to the shaft humerus with enders rod and plate fixation as derotation device
and additional stabilization.  Five patients had this procedure as a primary procedure
and ten patients for correction of nonunion. The outcome analysed for union of the
fracture

Results:
All patients had good radiological and clinical outcome. There were no hardware
failures,  and infections. Only one patient who had it as index procedure underwent
secondary bone grafting and had good outcome.  All 15 patients had  fracture union

Conclusion:
Use of Enders rod  and plates in distal humerus fracture shaft at its junctional zone is
important to maintain the axial and rotational alignment  and to achieve good
circumferential reduction. This is a simple method and extremely useful as additional
technical armamentarium. Eliminates the need for costly implants . Easy to use and
the results are  reproducible with excellent clinical outcome.

INTRODUCTION
Management of distal humerus fractures especially

at the distal extra- articular fractures are extremely
difficult and are a major challenge to treating surgeons.
The distal humerus which becomes triangular from round
shape at its midshaft poses problems for implant
placement. Operative fixation is generally accepted to
control the alignment and to encourage movement of the
elbow to prevent stiffness,  inspite of the risk involved in
terms of nerve injury, infection and nonunion. Non unions

at this level again magnifies the difficulties in management
especially the fixation difficulties. Non unions are often
associated with loss of bone and cavitation. Invariably
due to continuous mobility, there is loss of bone surfaces
leading to difficulty in achieving screw purchase and
necessitates the use of longer plates that cannot be used
at distal humerus.

When it comes to orthopedic techniques, there is
no uniformity in the method of plate fixation. Plate fixation
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is the gold standard in humerus fixation and the principle
of having six to eight cortical screw purchases cannot
be adhered to at this level which invariably leads to
unstable fixation and also traditional centrally located
posterior plates often encroach on the olecranon fossa,
limiting distal bone fixation. Modifications were made to
place the plate from lateral condyle to the proximal shaft
by tilting the plate by six to eight degrees which again
necessitate the use of smaller 3.5 systems and,  in
communitions it becomes difficult to use.  as proximal
fixation becomes compromised.  On the contrary When
4.5 system is used it results in plate overhang and poor
purchase at both proximal and distalfragment.

The AO foundation has deviced  extraarticular  plate
which could be used but again the limiting factor would
be length of the fracture or nonunion with bone loss
where the plate needs to span entire length and also the
smaller size of the implant. Long term result of the usage
of this implant is needed to validate the use of this.
However in our scenario these implants are costly and
cannot be used in all patients. Hence there is a need for
cost effective method and this enders rod with plate is
extremely successful and can be highly recommended.

Surgical Technique
1. This is indicated for (Holstein Lewis fracture) distal
third extra articular fracture where the distal fragment
fixation has to extend to the lateral pillor.
2. Distal shaft nonunions especially at metaphyseal
transition zone between shaft and supracondylar ridges.

The surgery can be  performed either by subclavian
perivascular regional anaesthesia or under general
anaesthesia. The acute fractures can be managed by
regional anaesthesia and in those  patients where there
is need for iliac crest bone graft general anaesthesia is

Fig 1: Pictorial representation of Problems of fixations
in Extra articular fractures of distal third humerus.

preferred. After the anaesthesia antibiotic prophylaxis is
given and the patient is positioned lateral with the elbow
supported on the table accessories  support that enables
the elbow to be rested with 90 degrees. Care must be
ensured to see that the shoulder is not stretched and lies
flat on the support. Now this enables the surgeon to stand
and do the posterior approach. Use of tourniquet can be
decided by the need of incision length, but generally the
exposure required would be longer and the need for  radial
nerve exploration makes it difficult to use tourniquet and
hence it should be deferred. In cases where the iliac
crest needs exposure it the region is prepped and draped
along with the limb and grafts could be taken by additional
team members.

The approach used is Cambell triceps splitting

approach. Depending on the exposure needed proximal
and distal extension could be done. In cases where Enders
nail used would be one lateral extension on to the lateral
column can be done and if it is needed for both sides
then both column needs exposure.

The decision to use either one or two ender pins
is done whiledebriding the nonunion site or at the
exposure of fracture site. The medullary canal diameter
indicates appropriate usage. Two Enders can be used
only with wide medullary cavity.

In acute fracture situation caution exercised  to
visualize the radial nerve and protect it. The fracture
reduced and intramedullary passage created at the lateral
column and enders nail passed. cross k wire temporarily
inserted through the enders nail hole and secured to the
bone so that it does not migrate either proximally or
distally . The fracture reduction is achieved  and plate
positioned on the dorsal surface at mid axis so that
alignment is achieved. If the plate position changes there
is a possibility of varus or valgus malalignment that needs
to be observed.

In nonunions surgery both ulnar nerve and radial
nerve should be visualized and protected. The fracture

Fig 2: Pictorial Diagram  and Radiograghs representing
Extra articular distal third humerus fracture with two

Ender’s nails insitu and additional plating

Dr J Dheenadayalan
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site is debrided to remove the fibrous tissue and nibbled till
bleeding margins are seen. Intramedullary opening is
performed and the diameter of the cavity is assessed. If it
is wide it will need two enders nail otherwise only one
enders nail with plate would be sufficient.  The plate that
is chosen could be either conventional or the locking plate
depending on the bone quality. In osteoporosis patients
often due to disuse  locking plate could be used. It is
appropriate if there is purchase for four cortical purchase
on either side of fracture site. Plate fixation essentially
acts as derotational device.  After the complete fixation
the surfaces are decorticated and corticocancellous bone
grafts obtained from iliac crest  packed at fracture site.
At the end of the procedure adequate stability  with good
biological enhancement should have been completed.
Wounds closed in layers with drain which is removed after
48 hours. Post operatively elbow mobilization started as
soon as pain decreases to tolerable limits.

PATIENTS AND METHODS
15 patients with fractures and non unions of

junctional zone of shaft and distal humerus columns
between 2008 and 2011 with a minimum follow up of
1year were analysed. The  age of  patients ranged from
16 yr to 72 yrs,  with 5 males and 9 female patients. Six
patients had fracture  on dominant side, eight  patients
on non- dominant side and one patient had on both sides.
The innovation involved stabilizing the distal humerus
column to the shaft humerus with enders rod and plate
fixation as derotation device and additional stabilization.
Five patients had this procedure as a primary procedure
and ten patients for correction of nonunion.  The outcome
analysed for union of the fracture

CASE SERIES 1

Fig 3: A 20yrs old
with open fracture
who was initially
managed initially
with DCP plating
resulted in Non
union which was
successfully treated
by enders nail plate
combination  and
bone grafting.

Good outcome by an innovative hybridization in difficult and complex distal shaft humerus fractures at junctional zone of shaft and columns of distal humerus

CASE SERIES 2

Fig 4: A 18yrs old girl with circumferential degloving of
skin with distal humerus fracture managed initially with
Ex fix followed by enders nail plate combination  resulting
in good union and DASH score of 24.

RESULTS
All patients had good radiological and clinical

outcome. There were no hardware failures,  and
infections. Only one patient who had it as index procedure
underwent  secondary bone grafting which resulted in
radiological union. All 15 patients with 16 fractures had
fracture union. The clinical outcome evaluated by DASH
scoring system which ranged from 24 to 35 which means
that all of them had excellent outcome and satisfaction.
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DISCUSSION
Since 1886, when Carl Hansmann first pioneered

the plate and screw system,  much innovation in plate
design has occurred to address the difficulties and
complications seen in conventional plating, such as the
inability to contour the plate to difficult anatomical areas
in the upper extremity, a lack of versatility of screw
placement and damage to soft tissue and bony fragments.
The majority of the literature reports on diaphyseal
humeral fractures and most series do not differentiate
between diaphyseal and metaphyseal humerus shaft
fractures while  discussing implant options for these
injuries. Jawa et al  compared multiple plate and screw
techniques versus nonoperative treatment in 40 patients.
The authors have used four different plate and screw
constructs for extra-articular distal humeral fractures is
clear evidence that the optimal implant for this fracture
has yet to be described.

There is no study to indicate the comparative
analysis of different fixation techniques. The method I
have described is easy to use, highly reproducible be all
orthopaedic surgeons We found that it is advantageous
to use additional plate  to maximise rotational stability
and torsional strength and the fixation that expands to
the end of distal bone by using the enders nail construt..

We conclude that the Ender nail plate  construct
is a useful new technique  in the treatment of certain
difficult  distal one-third fractures of the humerus that
are not amenable to traditional plate and screw fixation.
Our analysis provides clinical verification of our
hypothesis and indicates that the treatment of this
category of fractures is a promising. This innovative
technique is additional armamentarium  for orthopaedic
surgeons which is safe and effective.

Dr J Dheenadayalan

CONCLUSION
The technique described above provides a novel

technique  that matches the change of the anatomy of
distal humerus, without impinging  on the olecranon fossa.
and provides additional length of fixation. The plate that
is required is the regular conventional plate which is
applied on the flat dorsal surface which acts as
derotational device and affords additional stability. This
technique is not only used for distal Holstein fracture but
also for communitions and nonunions. Can be  used for
complex segmental or comminuted humeral shaft
fractures, allowing for plate fixation from the proximal
to distal metaphyseal junctions. Use of Enders rod  and
plates in distal humerus fracture shaft at its junctional
zone is important to maintain the axial and rotational
alignment  and to achieve good circumferential reduction.
This is a simple method and extremely useful as additional
technical armamentarium. Eliminates the need for costly
implants . Easy to use and the results are  reproducible
with excellent clinical outcome.

We highly recommend this technical trick when
dealing with these types of complex fractures.
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MANAGEMENT OF A CASE OF NEGLECTED PELVI-
ACETABULAR INJURY: A CASE REPORT

Prof. Singaravadivelu Vaidyanathan, Dr. Praveen Thangavel
Institute of Orthopedics and Traumatology, Madras Medical College, Chennai 600003, India

INTRODUCTION
Incidence of pelvi-acetabular injuries is on the rise

due to increasing motor vehicle accidents. They are often
due to high energy trauma and associated with multi organ
injuries. Hence they require multiple team approach
based on the systems involved and severity of injuries.
Pelvis is the main weight bearing part of the body
connecting the axial to appendicular skeleton. It is a bony
ring, supported by strong ligaments which makes it stable
and allows weight bearing. Pubic symphysis diastasis
and sacroiliac joint disruptions will lead to ligamentous
injury and make the pelvis unstable. So these should be
treated urgently in order to get anatomical reduction and
a stable pelvis, thus allowing the ligaments to heal4. Any
delay in the treatment will not allow the ligamentous
structures to heal and will result in unstable pelvis.
Dislocation of the hip is an emergency. Reduction should
be attempted within 6 hours. Any delay in reduction will
lead to avascular necrosis of femoral head and lead to
articular cartilage damage and arthritis1,2. Acetabular
fractures should also be addressed acutely to maintain a
congruent and stable joint thereby allowing weight
bearing. We report management of a case of neglected
posterior fracture dislocation of hip with pubic symphysis
diastasis and unstable pelvis.

Case history:
52 years old male sustained road traffic accident

(2 wheeler vs bus) crushing injury of pelvis and presented
with multiple injuries. His general condition was poor
initially and was treated for neurological complaints and
blunt injury abdomen. He had haemoperitoneum and was
treated conservatively by general and neurosurgical team
till his GCS improved. He was referred for orthopaedic
management once his general condition improved about
3 months after the injury.

On examination, he was obese and hypothyroid.
He was bed ridden and it was even difficult to log roll
him to provide back care. His vital parameters were
stable. He was not able to sit even with support. There
was diffuse tenderness present over the pelvis. There

was shortening of about 3 cm present in right lower limb.
Both lower limbs were externally rotated. There was no
active or passive movements possible in both hip joints
and any attempted movements were painful. Distal
neurovascular status was normal.

Plain X ray pelvis with both hips was taken which
revealed posterior dislocation of hip with posterior column
and posterior wall of acetabulum fracture on right side
with pubic symphysis diastasis, sacroiliac joint disruption
on both sides more on left side(fig: 1,2,3). CT scan taken
and the findings were confirmed (fig: 4).

Fig 1 : AP view of right hip showing posterior dislocation
of hip and associated acetabular fracture

Fig 2 : Right side obturator oblique and iliac oblique  views showing
posterior wall and posterior column fractures respectively.
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Fig 3: Inlet and outlet views showing posterior fracture dislocation
of hip, pubic symphysis diastasis and SI joint disruption

Fig 4 : CT scan showing posterior dislocation of hip and
acetabular fracture

A diagnosis of posterior dislocation of hip with
acetabular fracture and associated antero- posterior
compression (APC) injury was made. Since it was a 3
months old injury, reducing the pubic symphysis diastasis
and sacroiliac joint will require extensive dissection of
both sacroiliac joints and freeing the entire hemipelvis
from fibrous tissue which is not practically possible. The
neglected hip dislocation would have resulted in avascular
necrosis of the femoral head. Reducing the hip joint
would result in late collapse and secondary osteoarthritis.
It was planned to neglect the pelvic injury and
reconstruct the acetabulam to prepare his hip for future
total hip replacement.

Procedure:
Through posterior approach, posterior wall and

column were exposed. Posterior wall was reduced and
fixed with a K wire. Posterior column was fixed with
screw and reconstruction plate. Hip joint was reduced
after extensive capsular dissection and releasing fibrous
tissue (fig : 5). He was advised non weight bearing and
knee mobilisation. The patient was discharged and
advised regular follow-up; but he did not come for regular
follow-up.

Fig 5: post op radiograph showing reduced hip joint and
acetabular fractures fixed with K wire and reconstruction plate

After 9 months postoperative period, he presented with
pain in the right hip. On examination he was able sit in a
propped up position, with about 30° flexion of the trunk
(fig: 6). He was not able to stand or sit without support.
No active movements were possible in the right hip.
Passive flexion of 30°, abduction and adduction of 10°
was possible. Knee stiffness was also present. Plain
radiographs of the hip were taken which showed arthritic
changes in the hip joint (fig: 7). Acetabular floor was
reformed well. The patient was then planned for
uncemented total hip replacement.

Fig 7: 9th month follow up x ray showing collapse of the head
and secondary arthritic changes in the hip

Intraoperatively, knee mobilisation up to 90° was
done. Through the previous approach, femoral head was
resected and acetabular floor prepared. Since it was an
open book injury, normal anatomical landmarks couldn’t
be used for cup positioning. If the cup was placed in
relation to transverse acetabular ligament, the cup position
would become more retroverted. So the acetabular
reaming and cup positioning was done in relation to the
operative table. The cup was positioned with increased
ante version (fig: 8). Replacement was done with 52
sized reflection shell and polyethylene liner. Femoral canal
prepared in usual manner and 1 sized polar femur stem
inserted (smith and nephew) (fig: 9). It was found to be
stable in all range of movements.

Fig 8: acetabular shell placement with incresed ante-version

Prof. Singaravadivelu et al
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Fig 9: Post op radiograph following uncemented total hip replacement.

Post-operatively knee mobilisation and mobilisation
with walker support was started from second postop
day.  Postoperatively in the right hip there was active
flexion of 30° and further passive flexion up to 80° was
possible.Knee flexion of 90° was possible.

Fig 10: post op range of movements and
patient standing with support

Fig 11: 6 weeks follow
up – patient able to

stand without support

He was able to sit without support, stand and walk with
support (fig: 10). On 6 weeks follow-up the patient was
able to stand without support (fig: 11).

DISCUSSION
Pelvic injuries are serious injuries and must be

managed at a very early stage establishing anatomical
reduction either by external or internal fixation. Many
cases present late due to various reasons. Neglected
pelvic injury results in lot of morbidity. Posterior
dislocation of hip should be reduced urgently to reduce
the chances for avascular necrosis. If presented late,
the possibility of head collapse and development of
secondary osteoarthritis is very high. In associated
acetabular fractures the priority should be given for
acetabular floor reconstruction, thereby preparing it for
future total hip arthroplasty.

This case was presented for its combination of
injuries and management option for neglected pelvi
acetabular injury.
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DOES ELASTIC NAILING FOR PAEDIATRIC FOREARM FRACTURES

MAKE A DIFFERENCE? –ARETROSPECTIVE ANALYSIS OF 75
DISPLACED PAEDIATRIC FOREARM FRACTURES

Dr Manjunatha S,   Dr Venkatadass K , Prof. S Rajasekaran ,  Ganga hospital, Coimbatore.

INTRODUCTION:
Fractures in children constitute 10% to 25% of all

paediatric injuries of which forearm fractures accounts
for 40% to 45% of all the paediatric fractures1.
Diaphyseal forearm fractures are the second most
common fracture next to supracondylar fracture humerus
with an incidence of 11% and male to female ratio of
1.52. About 75 - 80% of fractures of forearm occur in
distal one third, 15 - 20% in the middle third and about
5% in the proximal third3.

Successful treatment of both bone forearm shaft
fracture is restoration of anatomical alignment and full
recovery of range of motion. Closed reduction and
properly moulded cast immobilization remains the gold
standard for treating fractures, as studies have shown
that up to 80% of patients achieve satisfactory results.
In children less than 10 years, a perfect anatomical
reduction is not necessary, as the remodelling may correct
residual deformity. In older children and adolescent with
unstable shaft fractures outcomes remain variable and
patients may require additional fracture manipulation or
formal surgical intervention, because of the chance of
redisplacement, less predictable remodelling and longer
healing time. About 39- 64% failure rate has been noted
in non-operative treatment of mid shaft fractures4.
Elastic intramedullary nails are getting popular in the
treatment of forearm fractures because of the minimal
invasive technique, adequate stability of the fracture until
bony consolidation and the provision for early post
operative mobilisation

Despite this trend towards operative management,
there have been, to our knowledge no single study showing
comparative results of operative methods over those of
closed treatment. Hence the current study was done to
compare and analyse the functional and radiographic results
of older children and adolescents with displaced diaphyseal
forearm fractures which were treated by closed
manipulation cast application and closed/minimal open
reduction with elastic stable intramedullary nail (ESIN).

MATERIALS AND METHODS:
This was a retrospective double cohort study to

compare the functional and radiological outcome of
patients with in age group of 8 to 16 years who were
treated for complete displaced fractures of radius and
ulna either by closed manipulation cast application or
closed/minimal open reduction with elastic stable
intramedullary nail fixation. The study period was
between May 2011 and June 2012.

Eligible patients were those with age group of 8
to 16 years with closed complete displaced both bone
fracture shaft of forearm seen between 2010 and 2011.
Grade I and grade II open fractures as per Gustilo
Anderson classification were also included in the study.
Patients who were excluded are aged  less than 8 years
and more than 16 years, incomplete fractures including
greenstick fractures, metaphyseal and epiphyseal
fractures, Monteggia, Galeazzi, pathologic, grade III open
fractures, multiple fractures and polytrauma patients.
Patients who had initial management elsewhere and
presented late were also excluded from the study group.
All the patients were primarily assessed at the emergency
department, limbs were immobilised and secondary
assessment was done by the treating physician. Patients
either had an attempt at closed reduction and casting or
they underwent surgery. All of them had an immediate
post operative X-ray to assess the quality of reduction.
Patients who underwent closed manipulation cast
application, above elbow cast was continued for 4 to 6
weeks, patients were called at the end of period and
radiographs were taken. Cast was discontinued in patients
who had union and gradual mobilization started. Few
patients were continued with cast till the radiological signs
of unions later mobilization started. ESIN fixation patients
were given 3 dose antibiotics including the prophylactic
dose and were put on above elbow plaster splint for period
of 3 to 4 weeks with active finger and shoulder
mobilization. After period of immobilization patients were
started on both active and passive, elbow and forearm
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movements with gradual increase in their activities. At
follow-up, patients were assessed for presence of pain
in affected limb, deformity and range of movement in
affected side, radiographic status of the implant and
progress towards union.
Patients were assessed in review clinic at one year,
radiological assessment done for loss of reduction at
immediate post operative, 4 week and final angulation at
one year. On the basis of reasonable evidence presented
in literature from both clinical and cadaveric studies,
angulations up to 10 degrees were considered acceptable
at all shaft levels for female patients older than 8 and
male patients older than 10 years.
Patient’s demographic, clinical and surgical data were
abstracted from patients medical records. Imaging data
were obtained from picture archiving and communication
system digital radiographs (PACS).

RADIOLOGICAL ASSESSMENT:
Follow up x-rays were assessed for Union, Loss

of reduction in ulna and radius, ulnar variance, Radial
bow, Level of radial bow and Radial length

1. Union: 5, 6

Radiological union is considered when there is
bridging callus seen in at least three cortices both in
anteroposterior and lateral view. Complete healing is
defined as evidence of bony matrix crossing or bridging
the fracture gap. Based on previous studies of callus
index, union delay was defined as a fracture without
consolidation at 11 weeks stage.

2. Loss of reduction : 7, 8

It was defined as the total degree of deviation of
the distal fragment in relation to the proximal fragment.
Fracture angulations up to 10 degrees were considered
acceptable at all shaft levels for female patients older
than 8 and male patients older than 10 years. Loss in
reduction of the radius and ulna were measured on
Anteroposterior and lateral radiographs at post-reduction,
4 weeks and 12 month. Reader error of ±5 degrees was
taken at the time of measurement. Loss of reduction
was classified into major group who exceed the
acceptable criteria as mentioned above and minor group
who had an increase in angulation in comparison with
post reduction angulation but within acceptable criteria.

Pre-OP
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4 weeks 1 Year

Fig 1:  Assessment of loss of reduction lateral and
anteroposterior radiograph

1. Ulnar variance :
Ulnar variance is measured with a transverse line is

drawn at medial most beak of radius and a second transverse
line at the level of the ulnar physis. The difference indicates
ulnar variance.  Normal mean ulnar variance is 0.9 mm
(range: 4.2 to 2.3 mm). Positive ulnar variance is associated
with increasing age and pronation6,8,9.

Fig 2: Assessment of ulnar variance at immediate
post-op, 4 wks and 1 yr

Radial bow is measured on radiograph with forearm in
neutral rotation using Schemitsch and Richard’s method.
A reference line drawn from the tip of the radial
tuberosity to ulnar most aspect of the distal radius, the
maximum radial bow is measured as the number of
millimetres along a perpendicular line to the reference
line drawn primarily. Level of radial bow is measured
as the percentage distance from the tip of bicipital
tuberosity to the point of apex of maximal radial bow
along the length of reference line. The level of maximum
bowing remained constant at 60.39% of the length of
the radius. The value of maximum bowing did not exceed
10% of the total length10.
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Fig 3: Assessment of radial bow

Functional assessment was done for activity level, range
of movement at elbow, forearm and wrist graded as per
Prince et.al criteria7.

Prince et.al criteria
 Excellent - No complaints on strenuous physical

activity and or loss of < 100 rotation
    Good - Mild complaints on activity and /or

loss of 110 to 300 deg of rotation
    Fair - Mild subjective complaints on daily

activity and /or loss of 300 to 900 of
rotation

    Poor – All the other results

STATISTICAL ANALYSIS:
Logistic regression was used to assess the

relationship between patient, fracture characteristics and
method of treatment. Initially, univariate associations
were explored and then multivariate model was fit to
the data to assess the relative importance of factors.
We used the Student t and Pearson Chi-square test to
compare continuous variables.

RESULTS AND ANALYSIS:
There were 76 patients between May 2010 to

June 2011 full filling our inclusion and exclusion criteria,
which were included in our study. One patient was lost
for follow up and therefore final comparative analysis
was done in 75 patients. Of these, 35 patients had closed
manipulation and cast application and 40 had closed or

mini open reduction and stabilization with ESIN.
Among the seventy five patients, forty five patients

presented on the same day, twenty one within one week,
remaining nine patients presented after one week. Among
nine patients who presented late to our hospital, seven
of them underwent ESIN and one patient had closed
manipulation cast application. Fourteen patients took
treatment outside in the form of cast application or oil
bandages before the presentation. Twenty three patients
underwent implant removal with an average duration of
9 months post operatively.

DEMOGRAPHY:
Male predominance (80%) with male to female

ratio of 4:1 and left sided dominance (58%) was noted in
our study. The oldest patient was 16 years and the
youngest patient was 8 years of age with a mean age of
12.26 years, with majority of patients between 14 to 16
years. Slip and fall constitute most common mode of
injury (70.7%). Closed fractures constitute major part
of presentation in children (90.7%) while six patients had
grade I open fractures. Three out of six patients
underwent ESIN application and remaining three patients
underwent closed manipulation cast application.
RADIOLOGICAL PARAMETERS:

1. UNION:
Average union time in Cast group and ESIN was

6.8 wks and 6 wks respectively. The time to union
averaged 8.3 weeks for the proximal-third fractures, 6.9
weeks for the middle-third fractures, and 7.6weeks for
the distal-third fractures. No statistically significant
correlation was found in terms of fracture union with
respect to age, level of fracture, time of presentation
and mode of treatment (ESIN/Cast). Delayed union/ Non
union was not observed in our series.

2. LOSS OF REDUCTION :
Over all 35 patients (46.6%) had loss of reduction

with in the first 4 weeks of which 25 were from the cast
group and 10 were from the ESIN group. Major loss of
reduction was seen in 6 and minor loss of reduction in 29
patients. 16 of 35 patients in cast group had loss of
reduction of radius compared to 4 of 40 patients in the
ESIN group. With reference to ulna 19 patients in cast
group lost the initial reduction when compared to 6
patients in ESIN group. The difference was found to be
statistically significant with p value of 0.00. With
consideration of plane of deformity, in cast group 28
patients had loss of reduction in coronal plane
(anteroposterior view) and 13 patients in sagittal plane
(lateral view). In ESIN group it is 10 and 2 respectively.

Does elastic nailing for paediatric forearm fractures make a difference?



Tamil Nadu Orthopaedic Journal Vol.39, Issue 2, July 201330

1. Ulnar variance:
The average ulnar variance at immediate post

operative radiograph in ESIN and cast group is 3.24 and
2.82 respectively and at one year is 2.67 and 2.2.
Correlation studies for comparing the change in the ulnar
variance in relation with loss of reduction at 4 week had
no statistically significant difference in both cast and
ESIN group

2. Radial bow:
Radial bow was measured using Modified

Schemitsch and Richard’s method at one year follow
up. In cast group the average maximum radial bow was
7.57% (ranging 3.9 to 11.8) and its location was 74.4%
(ranging 47.6 to 97.2%). In the ESIN group average
maximum radial bow was 8.06% (ranging 5.4 to 12.6%)
with its location is 69.2% (ranging 55.8 to 88.1%). There
was no significant difference found between both groups

for the values of maximum radial bow and its location.

FUNCTIONAL OUTCOME ANALYSIS:
A c c o r d i n g  t o  P r i n c e  c r i t e r i a  9 0 %  o f  p a t i e n t s  i n

E S I N  g r o u p  h a d  e x c e l l e n t  o u t c o m e  a n d  8 8 . 6 %  i n  c a s t

g r o u p  h a d  e x c e l l e n t  o u t c o m e .  G o o d  o u t c o m e  w a s  s e e n  i n

1 0 %  o f  p a t i e n t s  w h o  h a d  E S I N  a n d  1 1 . 4 %  w h o  h a d  c l o s e d

m a n i p u l a t i o n  a n d  c a s t .  L o w e r  t h i r d  f r a c t u r e  h a d  e x c e l l e n t

o u t c o m e  i n  c o m p a r i s o n  w i t h  m i d d l e  a n d  u p p e r  t h i r d .

E v a l u a t i o n  o f  r a n g e  o f  m o t i o n  a t  o n e  y e a r  f o l l o w -

u p  s h o w e d  n e a r  n o r m a l  e l b o w  a n d  w r i s t  m o t i o n  i n  a l l

p a t i e n t s  c o m p a r e d  w i t h  t h e  u n a f f e c t e d  e x t r e m i t y .

F o r e a r m  r o t a t i o n  w a s  e q u a l  t o  t h e  u n a f f e c t e d  s i d e  i n  6 3

o f  7 5  p a t i e n t s .  T w e l v e  p a t i e n t s  h a d  s o m e  l i m i t a t i o n  o f

m o t i o n ,  w i t h  i n v o l v e m e n t  o f  p r o n a t i o n  m o r e  t h a n

s u p i n a t i o n .   I n  c o m p a r i s o n  b e t w e e n  t w o  g r o u p ’ s

m o v e m e n t  r e s t r i c t i o n s  w a s  m o r e  w i t h  c a s t  g r o u p  w h i c h

w a s  s t a t i s t i c a l l y  n o t  s i g n i f i c a n t .

Dr. Manjunatha et al
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COMPLICATIONS:
Complication rates were 17.1% and 12.5% in cast

and ESIN group respectively. Six patients had major loss
of reduction in cast group, among them 2 patient
underwent remanipulation with cast application and 4
patients ESIN application. Nail irritation with bursa
formation was seen in 3 patients; however they became
asymptomatic after the nail removal. Two patients had
superficial infection in ESIN group which settled with
intravenous antibiotics.

DISCUSSION
Closed reduction and cast application is generally

accepted as the treatment of choice for forearm fractures
in children. The optimal treatment method is less clear
among older children due to varying rate of remodeling.
The criteria for what constitutes a failure of closed
management may vary from institution to institution. Over
time the treatment of both-bone forearm shaft fractures
in children has become increasingly surgical. The present
study was conducted to evaluate the correlation between
the radiological and functional outcome between closed
manipulation cast application and ESIN application among
8 to 16 years old.

In our study, male predominance (80%) with male
to female ratio of 4:1 was seen and left sided (58%)
involvement was more compared to right side. The
average union time in CAST group and ESIN group was
6.8 wks and 6wks respectively. Healing time for fractures
of the proximal third was longer than that for fractures
of the middle third. There were no statistically significant
correlation found in terms fracture union with respect to
age, level of fracture and mode of treatment (ESIN/
CAST). Delayed union/ Non union was not observed in
our series.

In our study we found excellent functional result
of 88.6% in patients treated with closed manipulation
cast application and 90% with elastic stable
intramedullary nailing with some limitation of forearm
rotation in cast applied group. The average union time in
CAST group and ESIN group was 6.8 wks and 6wks
respectively. There were no statistically significant
correlation found in terms fracture union with respect to
age, level of fracture and mode of treatment (ESIN/
CAST). Delayed union/ Non union was not observed in
our series.

As per the previous literatures, failure rates of
closed reduction cast application ranges from 21% to
29%9. Yang et.al11 in their retrospective study of 57
patients redisplacement rate of radius was 27.8 % and
ulnar fractures was 34%, concluded that closed reduction
and cast application in forearm has high chance of
redisplacement with risk factor being poorer reduction
and complete fracture.

In our study 35 patients (46.6%) had loss of
reduction. Patients who underwent closed manipulation
cast application had higher rate of loss of reduction of
about 71.4% (25/35) in comparison with ESIN group
having 28.5% (10/35) with major loss of reduction

Does elastic nailing for paediatric forearm fractures make a difference?

Example: Closed fracture both bone left forearm upper
third, treated by ESIN



Tamil Nadu Orthopaedic Journal Vol.39, Issue 2, July 201332

Schemitsh and Richards16 demonstrated that
restoration of radial bow is critically important in regaining
forearm rotation and grip strength. Change in either the
magnitude or location of maximal radial bow has been
associated with loss of forearm rotation. A cadaveric study
suggests that re-establishing the magnitude and location
of radial bow is more difficult to achieve with
intramedullary fixation.

Apurva S.Shah et.al17 in their study of comparing
adolescent patients of forearm fracture with plating and
intramedullary fixation showed mean radial bow was 10.9%
with its location was distally translated and relation with
functional outcome was uncertain. Lindley Wall et.al in their
retrospective study of 32 patients had no significant
correlation found with radial bow and range of forearm
movement. In our study both the group had average
maximum radial bow less than 10% with location of radial
bow in ESIN group near normal in comparison with cast
group. There were no significant correlation found between
radial bow and functional outcome.
Kar Hao Teoh et.al18  in their retrospective analysis of 17
age and sex matched patients with diaphyseal forearm
fractures showed radiological outcomes were not
significantly related to function of the forearm and no
relationship between radial bow and functional outcome.
Flynn et.al4 followed 103 patients of forearm fracture treated
with titanium elastic nails over period of 11years and found
excellent result seen in 77% with major complication of
3.8% and minor complication of 11%. Richter D et.al19 in
their study of 30 patients over 2 year period had an excellent
result of 80% minor complication rate of 13.3%.

In our study according to the grading criteria, there
were 66 excellent results (88%), 9 good results (12%)
and no poor results. Of the nine patients with a good
outcome, five patients had ESIN application and four
patients closed manipulation cast application. The 5
patients of ESIN group had mean age of 14 years and
average angulation was 2.8 degree. In CAST group four
patients had good result; average age was 11 years and
average angulation of 9 degree. Mean loss of 12 degrees
of supination and 10 degrees of pronation in ESIN and
18 degree of supination and 15 degree of pronation in
cast group seen. Patients who had an excellent results
found to have mean angulation to a lesser degree in ESIN
group in comparison with cast group. 7 patients who had
delayed presentation (more than one week) underwent
ESIN had excellent outcome in comparison with cast (2
patients).  Both ulnar variance and radial bow showed
no statistical significant difference in relation to outcome
among the groups. Complication rates in both the CAST
and ESIN group is 17.1% and 12.5% respectively. Six
patients had major loss of reduction in cast group.

Dr. Manjunatha et al

requiring secondary manipulative procedure in 6 patients
(17.1%) with CAST group and none in ESIN group.
Loss of reduction was seen mainly in older age group
clustering between 14 to 16 years (45%). Four out of six
patients underwent ESIN application and two patients
had remanipulation cast application, 29 patients were
continued with same treatment. Major of loss of reduction
was seen in coronal plane. Ulna fractures (48.57%) have
higher predilection for loss of reduction in comparison
with radius fracture (22.8%).  There was no significant
correlation seen with loss of reduction and level of
fracture. Out of 35 patients 19 had excellent result and 6
patients had good result with some limitation of forearm
rotation but patients had no difficulty in their daily
activities.

Morrey et al12 determined that most activities of
daily living could be accomplished with 100 degrees of
forearm rotation equally divided between pronation and
supination. Fuller and McCollough found that only 2 of
17 patients with a persistent malunion (defined as
angulation of 20 degrees) noted a functional or cosmetic
problem. Holdsworth and Sloan reported that although 9
of 51 children with proximal forearm malunion lost 15 or
more degrees of forearm motion, only 2 patients were
aware of this deficit. Daruwalla13 reviewed 53 forearm
fractures in children treated by closed means followed
for an average of 3 years. He noted that 28 patients had
limitation of supination, pronation, or both, but this did
not interfere with their activities as it was compensated
at the glenohumeral joint.

Loss of reduction alone isn’t a poor predictor of
forearm motion. Factors other than angulation may
contribute to loss of forearm motion, such as undetected
malrotation and contracture of the interosseous membrane

The length of ulna compared to radius is not
constant among the individuals or during their life time.
Nakamura et.al15 reported that ulnar variance was related
to age and gender. Ulnar variance tends to become more
positive with increasing age. Normal mean ulnar variance
is 0.9 mm (range: - 4.2 to + 2.3 mm). In our study the
average ulnar variance at one year is -2.67 and -2.2 in
ESIN and cast group respectively. Correlation studies
for comparing the change in the ulnar variance in relation
with loss of reduction at 4 week had no statistically
significant difference in both cast and ESIN group. In
comparison of ulnar variance with functional outcome,
group having excellent outcome and good outcome had
no statistical significant difference with an average value
of -1.8 and -2.4 respectively. As per our knowledge there
were no studies to compare the ulnar variance with the
fracture shaft of forearm.
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CONCLUSION
1. Time of union in pediatric fracture has no significant
correlation with age, level of fracture and mode of treatment.
2. Patients treated with closed reduction cast application
have higher predilection for loss of reduction, however
there is no risk of loss of reduction in the ESIN group
and this negates the need of repeated check X rays and
re-manipulations if need be.
3. Ulnar fractures have higher rate of loss of reduction
with more of coronal plane instability following reduction.
4. There is no significant difference in the radiological
and functional outcome between the two groups at one
year follow-up.
5. No significant difference in Radial bow and ulnar
variance is seen in patients treated with closed manipulation
cast application and ESIN, however ESIN group patients
tend to maintain the near normal radial bow
6. Radiological parameters have less correlation with
functional out come in paediatric forearm fractures
7. The downside of ESIN is the cost and the need for a
second surgery to remove the nail and one needs to be
prudent in patient selection for ESIN.
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PATTERNS OF LUMBAR DISC DEGENERATION ARE DIFFERENT IN

DEGENERATIVE DISC DISEASE AND DISC PROLAPSE MAGNETIC

RESONANCE IMAGING ANALYSIS OF 224 PATIENTS
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ABSTRACT
Study Design: prospective, clinic-radiological cohort study
Objective: To analyse the patterns of lumbar disc degeneration in patients with chronic back pain and
DDD, and those with acute disc prolapse (DP).
Background of the Study:
Though DDD and DP manifest differently, existing studies on disc degeneration have included patients
with both these features leading to wide variations in observations. The possible relationship or disc
affect between DDD and DP is not fully evaluated.
Methods:
Two groups of patients (age: 20-50 years) were prospectively studied. Group 1 included patients requiring
a single level microdiscectomy for acute DP. Group 2 included patients with chronic low back pain and
DDD. Discs were assessed by MRI through Pfirmann’s grading, Schmorl’s nodes, Modic changes and
the Total end plate damage score for all the five lumbar discs.
Results:
Group 1 (DP) had 91 patients and Group 2 (DD) had 133 patients. DP and DDD patients differed
significantly in the number, extent and severity of degeneration. DDD patients had a significantly
higher number of degenerated discs than DP patients (p<0.000). The incidence of multi-level and Pan
lumbar degeneration was also significantly higher in DDD group.
The pattern of degeneration also differed in both the groups. DDD patients had predominant upper
lumbar involvement whereas DP patients had mainly lower lumbar degeneration.
Modic changes were more common in DP patients, especially at the prolapsed level. Modic changes were
present in 37% of prolapsed levels compared to 9.9% of normal discs (p<0.00). TEPS had a positive
correlation with disc degeneration in both the groups. Further the mean TEPS score at prolapsed level
was also significantly higher.
Conclusion:
The discs of the lumbar spine behave differently in patients with disc prolapse and DDD. This is the first
study in literature to identify significant differences in patterns, extent and severity of disc degeneration
in patients with DDD and DP. Disc prolapse patients had a predominance of non-degenerate discs, more
involvement of lower lumbar spine and significant end plate damage. DDD patients had more degenerated
discs, multi-level and pan lumbar degeneration with upper lumbar involvement. The knowledge that
these two groups of patients are different is critical for our improved understanding of the disease.

INTRODUCTION
Despite significant research, the etiology and

pathogenesis of disc degeneration are poorly understood1-

10. The term disc degeneration includes such a wide array
of clinical, radiologic, and pathologic manifestations as
to be considered really “only a symbol of our
ignorance”11. In addition to the complexity of the disease,
the wide variation in description of disc degeneration is
also a possible reason for the lack of clarity. MRI features
of disc degeneration include disc dehydration, annular

tears, Schmorl’s nodes, signal intensity changes, reduced
disc height, disc bulge, disc prolapse, Modic changes,
osteophytes etc12-15. Existing studies on disc degeneration
also have included patients with both degenerative disc
disease (DDD) and disc prolapse as a single cohort, often
with wide variations in the results16-23. The possible
relationship or disaffect between disc prolapse and
degenerative disc disease is still unanswered and the
knowledge whether these features of disc degeneration



Tamil Nadu Orthopaedic Journal Vol.39, Issue 2, July 201335

consultants and excellent inter observer reliability (kappa
score = 0.84) was observed. Any variations in the grading
between the observers were reviewed by the senior
author and graded appropriately. The results were
compared between the two groups and statistical
significance was ascertained.

RESULTS
91 patients had disc prolapse (Group 1) with mean

age of 39 ± 6 years. The male: female ratio was 57:34.
L4-5 was the most common prolapsed level (n= 54)
followed by L5 S1 (n=34). 133 patients had degenerative
disc disease (Group 2) with a mean age of 40 ± 7 years.
The male: female ratio was 59:74. The age distribution
between the two groups did not have any significant
differences. Females were more common in the DDD
group (p<0.05).

Disc degeneration and its pattern:
Severity and Extent of disc degeneration:
The pattern of disc degeneration in the five lumbar discs
differed significantly in the Group 1 and 2 patients. They
significantly differed in the number, extent and severity
of disc degeneration.

Patients with degenerative disc disease had a
significantly higher number of degenerated discs (340/
665, 51%) in comparison to disc prolapse patients (173/
455, 38%) (p<0.0). Presence of multi-level disc
degeneration (disc degeneration of grade e” 3 at more
than two levels) was studied. The incidence of multi-
level disc degeneration was significantly higher in DDD
patients than in disc prolapse (p< 0.000). 42.1% of DDD
patients (56/133) had multi-level disc degeneration in
comparison to only 17.5% (16/91) patients of disc
prolapse group (Fig 1). The patterns of single, double
and multi-level disc degeneration in both the groups is
shown in Table 1. The incidence of pan lumbar
degeneration (all the five discs are degenerated) was
significantly high in DDD group. Pan lumbar degeneration
was observed in 21.8% of patients in DDD group in
comparison to 5.5% in disc prolapse group (p=0.001).
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are related or unrelated to each other is critical. An
intriguing question is whether disc prolapse or disc
degeneration are just pathologies affecting that particular
involved disc or are they focal manifestation of a diffuse
disease of the lumbar discs. A study to compare and
analyse the specific patterns of disc degeneration among
all the lumbar discs (including disc hydration, Modic
changes, Schmorl’s nodes, End plate damage) in these
patients would be valuable.

This purported this study to compare two groups
of young patients: Group 1 with acute disc prolapse and
Group 2 with chronic back pain and degenerative disc
disease. Only patients between 20 to 50 years of age were
selected to avoid age related degenerative changes. The
patterns of disc degeneration among the five lumbar discs
(L1-2 to L5-S1), distribution of Modic changes and
Schmorl’s nodes and the extent of end plate damage were
studied in the two study groups. We felt that differentiating
these two groups of patients will be critically important in
patient selection for future studies on disc degeneration
and also understand the possible etiopathogenetic
mechanisms for disc prolapse and DDD.

METHODS
Data was prospectively collected from two groups

of patients. Group 1 included consecutive patients (age
between 20- 50 years) who underwent a single level
lumbar microdiscectomy for acute sciatica (< 4 weeks).
The presence of typical sciatica along a nerve root,
positive nerve root tension signs and MRI evidence of
significant disc herniation was present in all the patients.
The herniated discs included protrusions, extrusions and
sequestrations. None of these patients had any previous
history of chronic back pain.

Group 2 included consecutive patients of age
between 20- 50 years with a chronic history of mechanical
low back pain. The following pain criteria was mandatory
in all the patients:- low back pain, related to activities,
present for > 6 months, without any history of trauma/
infections / tumour/ previous spinal interventions, without
any sciatica and with at least a single level disc
degeneration in any of the lumbar discs. Patients with any
structural disorders like spondylolisthesis, scoliosis,
kyphosis, suspected infection were not included in the
study.

Sagittal and axial T1 and T2 MRI sequences were
performed in all the patients. Disc degeneration was
assessed by Pfirmann’s grading and any disc of Pfirmann
grade e” 3 was considered as degenerated. In the sagittal
images, the presence and number of Schmorl’s nodes,
number and type of Modic changes and the Total end
plate damage score (TEPS)24 were calculated at each
level. The grading was performed by two spine
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Figure 1: Patients with back pain and DD had a higher
incidence of pan- lumbar disc degeneration (A) and

multi-level degeneration (B).

Patterns of disc degeneration:
In the disc prolapse group, the incidence of

contiguous double level disc degeneration was higher than
that of the DDD group. These contiguous degenerations
were concentrated predominantly at the L4-5, L5-S1
levels (94%). 35 patients of the disc prolapse group had
double level disc degeneration and among them, 33 were
contiguous (Fig 2).

Figure 2: In patients with single level disc prolapse,
majority of the other discs were non-degenerate (A).

There was a high incidence of lower lumbar,
contiguous disc degeneration in these patients (B).

The regional distribution of disc degeneration was
also different in the two groups. Upper lumbar (L1-2,

L2-3 and L3-4) degeneration was predominantly
observed in the DDD group whereas lower lumbar
degeneration was commoner in the disc prolapse group.
In the disc prolapse group, the incidence of L1-2, L2-3,
and L3-4 degeneration was 2%, 2.4% and 5.3%
respectively which was significantly lower than that of
DDD Group (6.1%, 7.5% and 9.5%). The segmental
distribution of disc degeneration is shown in Table 2. The
incidence of lower lumbar degeneration (L4-5, L5-S1)
was higher at 74.6% (129/173) in comparison to upper
lumbar degeneration (25.4%, 44/ 173) among the disc
prolapse patients (p<0.001).

Modic changes:
Modic changes were more common in disc prolapse
patients, especially at the level of disc prolapse  (Fig 3).
All the discs were classified into three groups as prolapsed
discs, non-prolapsed but degenerated discs and non-
prolapsed and non-degenerate discs. In the disc prolapse
group, Modic changes were present in 37% (34/91) of
the prolapsed levels, 22% (19/83) of degenerated levels
and at only 9.9% (28/281) of the normal discs. This
showed a significantly higher incidence of Modic changes
at the prolapsed level in comparison to the degenerated
level (p=0.04). The very low incidence of Modic changes
at the normal levels was also statistically significant
(p<0.00) (Table 3).

Patterns of lumbar disc degeneration are different in degenerative disc disease and disc prolapse
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Figure 3: Modic changes were frequent at the prolapsed
level (A). Even in patients with multi-level DD, the
incidence of Modic changes were infrequent (B).

Modic changes were infrequent in the DDD group.
In this group, only 27.7% of patients had Modic changes,
compared to 47.3% in disc prolapse Group. In the DDD
group, 96 patients (72.2%) did not have any Modic
changes. 22.6% of the Modic changes were observed
at the degenerated levels and the remaining 5.2% were
observed at the normal levels. Even in patients with
extensive DDD, the infrequent association of Modic
changes to disc degeneration was interesting (Table 4).
In both the groups, Type II Modic changes were
commonly observed (88.4 and 86.5% in disc prolapse
and DDD groups respectively), followed by Type 1 (9.7
and 12.3%) and 1 (1.9 and 1.2%).

Total End Plate Damage Score:
TEPS had a positive correlation with disc degeneration
in both the groups. With increasing TEPS, the disc
degeneration also increased. The mean TEPS score for
Pfirmann’s grades 3, 4 and 5 showed a progressive
increase in both the study groups (Table 5). The mean
TEPS score at all the degenerated levels (Disc prolapse

group: 7.9, DDD Group: 6.3) was significantly higher
than the normal (non-degenerated) levels in both the
groups (3.7 and 4.1). Further the mean TEPS score at
the prolapsed levels (7.6 ± 3.1) was significantly higher
than the mean TEPS at the degenerated levels (5.0 ±
2.2, p<0.001).

Schmorl’s nodes:
The presence of Schmorl’s nodes did not have any
significant differences between the two groups. In the
disc prolapse group, 71 patients (78%) did not have any
Schmorl’s nodes, 9 (9.9%) had Schmorl’s nodes at the
prolapsed level and 11 (12.1%) at other levels. In the
DDD group, 20 (15%) had Schmorl’s nodes at the
degenerated level, 7 (5.3%) at other levels and 106
(79.7%) did not have any Schmorl’s nodes.

DISCUSSION
Features of disc degeneration include various

radiological manifestations such as prolapse of the disc,
disc bulge, disc height reduction, signal intensity changes
and end plate changes such as Schmorl’s nodes and
Modic changes. An important reason behind the inability
to clearly elucidate the etiopathogenesis of disc
degeneration could be the varying expressions of DD. It
is critical that studies designed to study the pathogenesis
of a disease should have an identical cohort of patients.
While degenerative disc disease presents as low back
pain, disc prolapse manifests with radicular symptoms.
Though disc prolapse and disc degeneration present
clinically in different ways, it has been common to include
both of them in discussions on disc degeneration25-28.
Many studies and text book chapters on disc degeneration
discussing the etiology or pathogenesis considers disc
prolapse along with disc degeneration25-28. The lack of
clear definition for disc degeneration and the assumption
that disc degeneration can lead to disc prolapse are
potential reasons for grouping them together in previous
research works. This is the first study in literature to
have compared the disc degeneration morphology in
patients with back pain and degenerative disc disease,
and those with sciatica and significant disc prolapse. The
study has identified clear differences in the extent,
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patterns and severity of disc degeneration in these two
commonly studied patient groups.

The relationship between disc degeneration and
disc prolapse has not been clearly documented. It is
considered that disc degeneration can potentially lead to
disc herniation and sciatica29-31. On the contrary, some
investigators believe that disc degeneration actually makes
the disc more fibrotic preventing any disc herniation32,33.
So whether disc degeneration leads to or protects against
disc herniation remains unclear. There is also a possibility
that disc degeneration and disc prolapse can be distinct
to each other with etio-pathogenic mechanisms. The
knowledge whether DDD and disc prolapse are
associated or unrelated to each other is critical for our
improved understanding of the disease. There are no
studies in the literature that has probed in this aspect,
especially the radiologic differences between these two
groups. The present study clearly highlights prominent
differences in the disc degeneration pattern in patients
with DDD and disc prolapse indicating that the etio-
pathogenesis of the two problems can be totally different.
All the five discs of the lumbar spine have differing
patterns of involvement of disc degeneration indicating
that these two groups should be considered as different
cohorts in future studies on disc degeneration.

Disc degeneration and its pattern:
Patients with back pain and DDD had a significantly
higher number of degenerated discs (51%) in comparison
to disc prolapse patients (38%). The incidence of multi-
level disc degeneration and pan lumbar degeneration (all
the five discs are degenerated) was also significantly
high in these patients. The extensive degenerative
changes in these young patients would probably indicate
a systemic pathology (genetic, environmental) for the
causation of disc degeneration. The absence of significant
disc prolapse in any of these levels indicates that probably
different etio pathogenic mechanisms exist for disc
degeneration and disc prolapse.

Contiguous double level disc degeneration was more
commonly seen in patients with disc prolapse and these
contiguous degenerations were concentrated predominantly
at the L4-5, L5-S1 levels (94%). These regions are the
biomechanically stressed regions of the spinal column and
the absence of skipped degeneration indicates that a
biomechanical etiology works in the development of disc
prolapse. Recent studies indicate that disc prolapse could
be a ‘Structural failure’ and many studies have focused
on the mechanics of failure of discs and experimental
production of LDH34-37. When discs are mechanically
challenged, it has been proven that either the annulsus
fibrosus ruptures or the cartilaginous end plate breaks down

leading to herniation of nucleus pulposus. The lower lumbar
spine is the most bio-mechanically stressed segment of the
spine. The incidence of lower lumbar degeneration (L4-5,
L5-S1) was 74.6% in comparison to upper lumbar
degeneration (25.4%) among the disc prolapse patients
lending support to these experimental bio mechanical
observations. On the contrary, patients with DDD had a
higher incidence of upper lumbar degeneration. Interestingly,
the L1-2, L2-3 and L3-4 discs, though at a mechanically
advantageous situation, were more involved in the
degenerative process. Future studies on disc degeneration
should be focussed on the role of horizontal orientation of
the discs, their relative position and orientation with respect
to the iliac crests and the femoral heads.

Modic changes:
Modic changes were observed in 47% of patients with
disc prolapse and 27.8% of patients with DDD. Generally
the prevalence of Modic changes among patients with
disc degeneration varies between 19% and 59%, with
type 1 and 2 changes being the most common38,39. Studies
indicate that Type 2 changes are the most frequent and
may account for up to 90% of Modic changes40,41. There
is no clear differentiation in the literature as to whether
Modic changes are related to disc degeneration alone or
to disc prolapse. In our study, it was interesting to observe
that patients with disc prolapse had a higher incidence of
Modic changes. In disc prolapse group, Modic changes
were present in 37% of the prolapsed levels, 22% of
degenerated levels and at only 9.9% of the normal discs.
In DDD group, 72.2% did not have any modic changes.
Even in patients with extensive disc degeneration, the
infrequent association of modic changes to disc
degeneration was remarkable.

In a study of patients with sciatica undergoing
repeat MR imaging, it was found that the prevalence of
Modic changes increased from 9% to 29% at follow-up,
all new changes developing at the level of the previous
disk herniation. They concluded that disc herniation was
a strong risk factor for developing Modic changes42. This
observation was also found to be true in our study but
whether Modic changes lead to disc prolapse or the vice
versa is true remains uncertain.

Total End Plate Damage Score:
Rajasekaran et al have demonstrated the patterns of disc
diffusion across the vertebral end plates and developed
the Total end plate damage score (TEPS) which had a
positive correlation with disc degeneration24. In the present
study too, TEPS had a positive significant correlation with
disc degeneration in both the groups, i.e., with increasing
TEPS, the disc degeneration also increased. The mean

Patterns of lumbar disc degeneration are different in degenerative disc disease and disc prolapse
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TEPS score for Pfirmann’s grades 3,4 and 5 showed a
progressive increase in both the study groups (Table 4).
The mean TEPS score at all the degenerated levels was
significantly higher than the normal (non-degenerated)
levels in both the groups. This substantiates the previous
observations that end plates play a significant role in the
pathogenesis of disc degeneration by controlling the
diffusion of nutrients to the nucleus pulposus.

Another interesting observation was that the mean
TEPS score at the prolapsed levels was significantly
higher than the mean TEPS at the degenerated levels of
DDD. End plate fracture or avulsion is considered as an
important mechanism for acute herniation of nucleus
pulposus. Biomechanical studies of lumbar spine with
flexion forces combined with torsion have demonstrated
that end plate avulsion accompanies acute disc
herniations43. The higher TEPS at the prolapsed level
presumably indicates a break or avulsion in the
cartilaginous end plate at the level of disc prolapse.

Schmorl’s nodes:
Schmorl’s nodes are thought to play a role in disc
degeneration even though their precise role is still
unknown. In a study of 2449 volunteers, Schmorl’s nodes
were observed in 16.4%, most commonly at L1/2 and
L2/3. They observed that the presence of Schmorl’s
nodes was linearly correlated with increase in severity
of degeneration44. In our study, the presence of Schmorl’s
nodes did not have any significant differences between
the two groups. There was no correlation between
presence of Schmorl’s nodes and the extent or severity
of disc degeneration.
There are certain limitations in this study. The study had
only patients with single level disc prolapse and those
with DDD. Larger cohorts of multi-level disc prolapse
should also be compared with these patients to gain more
insight into this pathology. The study sample is small and
a larger sample would add more knowledge on the
patterns of disc degeneration like skipped disc
degeneration, specific Modic patterns etc.

CONCLUSION
The results indicate that patients with disc prolapse,

and back pain with DDD are clinically and radiologically
different groups of patients with varying patterns, severity
and extent of disc degeneration. This is the first study in
literature to compare and identify significant differences
in these two commonly encountered patient groups. In
patients with single level disc prolapse, majority of the
other discs are non-degenerate, the biomechanically
stressed lower lumbar spine is predominantly involved
and the end plate damage is significantly higher. Patients
with back pain and DDD have larger number of

degenerate discs, early multi-level degeneration and
predominant upper lumbar degeneration. The knowledge
that these two groups of patients are different clinically
and radiologically, is critical for our improved
understanding of the disease and for future studies on
disc degeneration and disc prolapse.
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AN UNIQUE METHOD OF
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ABSTRACT
Background: Ligamentous injuries to the wrist are less common than osseous injuries
and most of them are left neglected.
Materials and Methods: 16 year-old, was evaluated for chronic wrist pain, clunk and
weakness in hand grip of the right wrist of 6 months duration with malunited forearm
fracture following native treatment.Volar displacement stress test showed subluxation
of midcarpal joint which was appreciable on ulnar deviation of  wrist joint with positive
clunk.Stress X-rays showed a VISI pattern with normal MRI.Per-operatively, instability
was found to be at the dorsal aspect of capito-lunate joint, the capitate subluxing
volarwards, taking the lunate towards volar aspect.To stabilize Capitolunate joint,
Suture anchor was inserted from the dorsal aspect of the capitate. 2-0 prolene suture
material was looped through the suture anchor in the capitate and osseous suture was
taken from the dorsal bony periosteal rim of the lunate and  tied together. The torn
ligamentous remnants of the radiocapitate ligament were repaired and the suture to
act as a scaffold. Intra-operatively stability was confirmed and showed no clunking or
volar instability.
Results: Immeditae post-op period was uneventful. Follow-up at 3,6,12,18,24 months
showed normal asymptomatic and stable wrist and no clunking. Post-op X-rays showed
normal capito-lunate and scapho-lunate angles.
Conclusions:We are presenting this case as there is little published evidence of
Capitolunate instability which is managed by low cost custom made suture anchors.
Key words: Capitolunate joint,Volar Inter-Calated Segmental Instability(VISI),Suture
anchors.

INTRODUCTION
Axial loading of the hyperextended ,pronated wrist

contributes to injury of the ligamentous supports of the
midcarpal joints.

Palmar instability in the midcarpal region
(capitolunate) is thought by Lichtman et.al to be a
manifestation of laxity of the ulnar arm of the arcuate
ligament.

This laxity allows the proximal carpal row to
develop a palmar-flexed position(VISI).

The capitolunate joint is one of the most inherently
unstable joints in the wrist being stabilized primarily by
the radiocapitate ligament and to a much lesser degree
by the capitotriquetral ligament. The radiocapitate
ligament is the primary stabilizer of the distal carpal row
on the proximal carpal row.

Any condition that lessens the tension of the
radiocapitate ligament,such as a subtle malunion of the
fracture of the distal end of the radius, rupture in the
substance of the radiocapitate ligament, disruption of its
attachment at the capitate or even stretching of the
ligament due to a hyper extension injury could cause
capitolunate instability.

The radiocapitate ligament runs from the volar
aspect of the radial styloid process beneath the scaphoid
to which it is loosely attached by an epiligamentous
sheath and terminates at the body of the capitate. This
ligament stabilizes the capitate and hamate to the proximal
row of carpal bones through its attachment to the radial
styloid process.

Complete Capitolunate dislocation, the second
stage of perilunar instability, occurs only if the radio
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capitate  ligament is severely damaged.It can be torn
from its attachment to the head of the capitate, in its mid
substance at the volar lip of the radial styloid process, or
by avulsion of the radial styloid process. It is well known
that the fractured radial styloid process migrates with
the distal carpal row when a perilunate fracture dislocation
occurs, further affirming the function of this ligament as
a stabilizer of the distal carpal row.The purpose of this
paper is to describe our concept of low cost custom made
suture anchors in the management of Capitolunate
instability and the results of this surgical  procedure in
alleviating the symptoms and instability occurred at the
capito lunate joint.

MATERIALS AND METHODS
16 Year old boy presented with history of fall on

an outstretched hand six months prior to presentation,
for which he had native treatment, then he had wrist
pain and wrist clunk, which was voluntary.
        On examination,patient was able to demonstrate
wrist clunk voluntarily and he had mid-carpal tenderness
dorsally.Volar subluxation elicitable at carpal region more
prominent on ulnar deviation. No distal radioulnar
tenderness or instability noticed.

At that moment our differential diagnosis was
carpal instability possibly due to proximal carpal row
instability, radio carpal instability, mid carpal instability
and adaptive  carpus due to radius malunion. Scaphoid
test for Scapholunate instability was negative, radiolunate
ballotment test for radio carpal instability was negative,
axial instability was also negative.
          Wrist X-ray lateral view was taken to identify
Scapholunate and Lunocapitate angles. Normally
scapholunate angle is between 30-60 degrees and in our
case it was >60 degrees.Normally Lunocapitate angle is
<20 degrees and  in our case it was >20 degrees, which
classically fitted into Volar Intercalated segmental
Instability (VISI) pattern.

Stress X-rays were also taken in full palmar flexion
and full dorsiflexion views to identify the pattern of
instability.MRI right wrist showed right capitolunate joint
disruption.
           Our pre-operative diagnosis was palmar instability
with VISI pattern, probably due to Capitolunate
instability.Findings contributing to our diagnosis  were:
1. Painful clunk on ulnar deviation
2. Palmar sag
3. VISI pattern
     Pathology was most probably due to dorsal inter
carpal ligament disruption.Surgical options available were:
1.Ligamentous reconstruction using tendon strips
2.Limited arthrodesis
But there may be  problem of carpal fracture during

tunneling and arthrodesis should be done only for mature
bones. So, our patient had immature  skeleton, our plan
was Capitolunate joint stabilization using technique of
Suture anchor and adjuvant capsulodesis.

OPERATIVE PROCEDURE
We went by dorsal incision to the wrist, after

retracting extensor tendons, capsulotomy done, then
instability was found to be at the dorsal aspect of
capitolunate joint, the capitate subluxing volarwards,
taking the lunate to a VISI pattern ,then drill hole made
over capitate, suture anchor was inserted to stabilize
capitolunate joint.
        2-0 prolene suture material was looped through the
eyelet of the suture anchor in the capitate and osseous
suture was taken from the dorsal bony periosteal rim of
the lunate and tied together. Intraoperatively stability was
confirmed and showed no clunking or volar instability.The
torn ligamentous remnants of the radiocapitate ligament
were repaired and capsulodesis done and the suture to
act as a scaffold.

RESULTS
Post operative X-ray showed restoration of normal

scapholunate and lunocapitate angles. We maintained the
right upper limb in long arm splint for 6 weeks, followed
by removable short arm splint for 6 weeks. Mobilisation
exercises started after  6 weeks out of splint , then after
12 weeks strengthening exercises started.Followup at
3,6,12,18,24 months showed normal asymptomatic and
stable wrist and showed no clunking or instability.

Dr. Feroz Khan et al

Pre Op

Intra Op



Tamil Nadu Orthopaedic Journal Vol.39, Issue 2, July 201343

DISCUSSION
Securing soft tissues to bone is a basic technique

of modern orthopaedic surgery. Sutures manufactured
of various materials have long been the main stay of soft
tissue repair and their use in soft tissue fixation to bone
via. transosseous tunnels is a time honoured
technique.However, the ease of placement, the strength
of fixation and the surgical time necessary to prepare
and pass suture through bone tunnels  have led to the
trial and  development of various staples, screws, washers
and clamps for use in providing fixation of soft tissues to
bone.

While some of these devices are clearly stronger
than suture techniques when tested in the laboratory, their
size sometimes precludes their placement in specific
clinical situations. Additionally complications are well
known when hardware becomes loose in and around
joint soft tissue reconstructions. These factors have led
to the development of a new device that combines the
versatility of suture material with the additional strength
and ease of insertion of a threaded screw “THE
SUTURE ANCHOR”.

Many different types of techniques have been
described to secure soft tissues to bone. The use of each
of these often depends on the site of surgical repair, the
size and type of soft tissues to be secured and the quality
of bone into which the soft tissue is secured. A universal
soft tissue fixation device ,therefore, probably does not
exist.The advantages of a suture anchor system are its
ease and speed of insertion and the versatility of suture
material that allows numerous techniques to be used
depending on the types of tissue to be affixed.

We indigenously made low cost suture anchor
which allow soft tissue repair to bone. An eyelet located
at the tip of the anchor functions to capture the loop of
suture after it has been passed through the soft tissue.

The soft tissue is tensioned as the anchor is inserted into
bone to the appropriate depth.

We are presenting this case as there is little
published evidence of capitolunate instability and usually
the suture anchors available in the market are costly and
used in arthroscopic procedures around shoulder and
knee. We in our case study have replaced these high
cost suture anchors with custom made low cost suture
anchors and extended its use in unique location and unique
indication.

Whilst our knowledge of the biomechanics of the
wrist remains incomplete, it is not possible to understand
the effects of these ligamentous injuries and instability
pattern without having some knowledge of what is
believed to be normal.
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TO DEFINE SAFE CORRIDORS FOR K WIRING IN

PHALANX FRACTURES TO ACHIEVE MAXIMUM

FUNCTIONAL OUTCOME

Dr. C Rex, Dr. Vignesh, Dr. Subbachandra Balaji, Dr. Premanand, Dr. Syed Ashfaque Zaki
Rex Ortho Hospital, Coimbatore

Abstract
Background: Unstable phalangeal fractures are commonly treated with K wire fixation.
The technique of safe portal entry to achieve good functional outcome in different
type of phalangeal fractures were critically analysed.
Materials and Methods: Cadaveric study was done to map the safe portals for K wire
entry and the same was implemented in 25 patients with 36 phalanx fractures between
2011 January to 2012 December.  On table active finger movement test was done and
the results were analysed using radiology, Belsky’s criteria and DASH score.
Result: All patients achieved excellent and good score proving the importance of the
safe corridor concept.
Conclusion:      There is direct correlation between demonstration of full range of
motion on table after performing K wire through safe portals and to the final outcome
as shown in our results.  This is a very valid test need to be performed to know the
placement of k wire in the safe corridor .
Key-words:       K wire, Phalanx fracture , safe corridor, soft tissue impalement.
Key message:     There is direct correlation between demonstration of full range of
motion on table after performing K wire through safe portals and to the final outcome
as shown in our results.

AIM
To define the safe corridor for k wire fixation in

phalanx fractures to achieve maximum range of
movements without much impalement of soft tissues like
extensor expansion, long and short finger flexors and
extensors, collateral ligaments and neurovascular bundle.
A stable bony construct has to be restored for early
mobilisation.  Early mobilisation can prevent adhesions
and is a key for good clinical outcome.

INTRODUCTION
Fractures of metacarpals and phalanges are the

most common fractures of the upper extremity and
account for 10% of total such cases.   The outer rays of
the hand are most commonly injured. Unfortunately
phalangeal fractures are often neglected or regarded as
trivial injuries.  The proximal phalanx (PPx) of the fingers

is fractured more frequently than the middle or distal
phalanges.  They can be treated conservatively (or)
operatively depending on the nature of the injuries,
fracture pattern and fracture stability. Inappropriate
treatment of hand injuries leads to severe stiffness and
end up with painful, stiff and functionless hand.
To prevent this disastrous complication, it is necessary
to achieve a stable fracture fixation and early
mobilisation. In order to achieve this goal one should
closely understand the safe portals/corridors in hand for
k wire entry for phalanx fractures, so that range of
movements can be started from zero hour after surgery.
After a pilot study in cadavers by transfixing k wires in
phalanx and checking the range of motion we have
defined a safe portal/ corridor for k wires (Fig1a,1b,1c).
This has been implemented in clinical practice to assess
the outcome.
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MATERIALS AND METHOD
Based on our pilot cadaveric study on placement

of k wires the present clinical study was started. A
prospective study was conducted on 25 patients with 36
phalanx fractures treated with closed reduction and k
wire fixation in the year 2011.  They were followed up
for a minimum of 6 months and maximum of 1 year.

All patients had isolated hand injuries with no co
morbid conditions affecting the outcome with selection
criteria, including only closed fractures.  There were 16
proximal phalanx fractures, 11 distal phalanx fractures
and 9 middle phalanx fractures with absolute indications

Dr.  C Rex et al

Figure 1 (a) Mapped  safe corridors

Figure 1 (b)

Figure 1 (c)

for closed reduction and K wire fixation.  Surgery was
done by a single surgeon and late presentations were
excluded.  After the procedure all patients underwent
testing range of motion in operating room on table (Fig
2A,B,C,D,E) , as all of them had surgery under local
anaesthesia.

All patients had weekly follow up for regular
physiotherapy and pin tract care.  Wires were removed at the
end of 3 to 4 weeks.  These patients were followed regularly
biweekly for 3 months and monthly thereafter for 1 year.

Patients were assessed with DASH score and
Belsky’s criteria grading as follows:
1) Excellent- pain-free union/no deformity/total active
motion (TAM) > 215°, PIP motion > 100°; 2) Good -
pain-free union/ minimal deformity/ TAM > 180°, PIP
motion > 80°; 3) Poor- pain or non-union/ deformity
affecting function or cosmesis/ TAM <180°, PIP motion
<80°.  Gingrass’ criteria were used for assessment of
thumb injuries and were graded as 1) Excellent- palmar
abduction (PAB) > 45°/ total flexion (TF) >100°; 2) Good-
PAB >30°/ TF >75°; 3) Poor- PAB < 30°/ TF < 75°).

Figure 2: Showing proximal phalanx fracture K wiring
done and showing on table test pictures

A B C

D E

RESULTS
Table 1 show the frequency of fracture in each

digit, table 2 shows the type of fracture and table 3 shows
the frequency of phalanx involved.  At the end of 3 months
DASH score and objective hand score assessment were
excellent in 95% (23 patients) of cases and 1 patient had
good result in spite of not attending  physiotherapy.  One
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With our best of knowledge, no study in the past
has elaborated the importance of placement of K wire,
checking the active ROM on table for a better outcome
which is directly proportional to the end result.  Most of
the papers do comparative results of conservative versus
surgical treatment (K wire, external fixator, internal
fixation with plate, SS wire) for only the closed fractures
of phalanges of the hand. Most of them considered all
tubular bones of the hand together, both open and closed
fractures together and all type of fixations together.  This
might be a confounding factor for the purpose of
comparison.

For most stable fractures, conservative treatment
modalities are sufficient, but for most unstable fractures,
surgical treatment gives the better results. Conservative
treatment is a reliable, inexpensive modality, especially
in children and in elderly age groups, but is associated
with complication of malunion, stiffness and secondary
loss of reduction. Closed pining is the most commonly
done surgical procedure for a reducible, unstable fracture.
It is a cost-effective, simple, and rapid procedure, and is
well tolerated. It has added advantages of early bone
healing, lesser infection rate, and decreased incidence
of malunion and no implant in situ after healing.  Strict
adherence to safe portal / corridor K wire pinning gives
the best chance for early full functional recovery.

CONCLUSION
There is direct correlation between demonstration

of full range of motion on table after performing K wire
through safe portals and to the final outcome as shown in
our results.  This is a very valid test need to be performed
to know the placement of k wire in the safe corridor.

To define safe corridors for k wiring in phalanx fractures to achieve maximum functional outcome

patient had pin tract infection leading to early removal of
wire and poor compliance leading to residual stiffness in
little finger resulting in fair score.

Table 1: Digit involved
Little finger 12
Ring finger 8
Middle finger 5
Index finger 7
Thumb 4

Table 2: Type of fracture
Transverse 10
Spiral 10
Oblique 4
Comminuted 8
Avulsion 4

Table 3: Site of fracture
Head 2
Neck 6
Shaft 12
Base 16

DISCUSSION
The incidence of metacarpal and phalangeal

fractures is most common in males’ peaks at a time when
the RTA, athletic injury and industrial exposure is the
greatest when they are young. It is most commonly seen
in our group between 20 to 30yrs (25 fractures).  Of the
36 fractures, 22% of the patients had multiple digital
fractures. Such combination fracture patterns were seen
most commonly in the middle and ring finger and in the
ring and little finger.  The mean patient age was
comparable to that in other studies.  In our study, the male
to female ratio was 8.7:1, while Muhammad et
al  reported this ratio to be 6:1. Almost equal percentage
of right- and left-sided digit involvement was seen in our
study and other studies as well.  Consistent with the study
by Kar et al. we also found RTA as the most common
mode of injury. We found equal percentage of basal and
shaft fractures (42% each). Transverse and oblique
fracture pattern (65%) was most common and was
consistent with the findings in other studies.

Jaswinder Singh et al reported excellent to good results
were 89% in Group A (conservative) and 92% in Group B
(surgical K wire). Our patients who had K wire fixations
scored excellent (95%) and better than most of the studies.
The study by Hornbach et al.  83% of the patients had
excellent results.  Our study had an average TAM of 270°,
and mean grip strength of 72 pounds. Hornbach et
al  reported an average TAM of 265°. Average grip strength
reported by Patankar et al.was 70.5 pounds.
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RARE CASE OF HYPOTHENAR ALGESIA

Prof. B. Ezhil Rajan, Dr. Raj Ganesh, Dr. Sarath Babu, Dr. M. Ramakrishnakarthi
Govt. Stanley Medical College & Hospital, Chennai-1.

INTRODUCTION
       The Hypothenar Hammer Syndrome (HHS) is a
rare clinical condition, first described by Von Rosen in
1934(1)and named by Conn in 1990(2), which may cause
pain and mass in the hand or finger ischemia. The
syndrome is caused by blunt trauma to the hand that
may damage the ulnar artery resulting in aneurysm or
occlusion of the vessels(1-5).
The therapeutic approach of this syndrome is strictly
correlates to its symptoms starting from a simple oral
anti-platelet aggregation therapy to a surgical excision
of the affected vessel. (5-7)

We report a case in which the post traumatic chronic
inflammation of the thrombosed ulnar artery caused an
acute ulnar nerve compression just distal to the Guyon’s
canal. After this surgery patient became asymptomatic.
KEY WORDS: Entrapment, HypothenarAlgesia,
Guyon’s canal

CASE REPORT:
A 61 year old man, bus driver, non smoker, came

to out patient department with a two month history of
swelling in the inner aspect of right palm and two weeks
history of pain over the right hypothenar eminence with
involvement of  the ring and little finger. History of
paraesthesia and tingling sensation present.

Physical examination showed unilateral clinical
manifestations involving dominant right hand. Palpable
pulses of right radial and ulnar arteries present.  Allen’s
test negative.Paraesthesia and reduction of sensation of
right ring and little finger (territory of innervation of the
ulnar nerve) present. The sensitivity on the back of right
hand and other finger are normal.

Patient was a bus driver and he was exposed to
constant vibration. Patient was an old aged man whose
occupation activity required the excessive and harmful
use of hypothenar region.So traumatic chronic
inflammation of ulnar artery can occur resulting in arterial
injury.

No signs of ulnar nerve damage was observed.
However signs of nerve compression was present (Fig.
3). Laboratory investigations arenormal.  To exclude the

other causes of nerve entrapment and to arrive at the
diagnosis of hypothenar hammer syndrome, he was
referred for arteriography and MRI (Fig.1&2).
Arteriography and MRI (Fig. 1) showed aneurysm with
thrombosis of ulnar artery distal to Guyon’s canal.

Fig.1 : MRIshowing anureysm with thrombosis just distal to
the guyon’s canal

Fig.2 : Arteriograghy showing aneurysm

>
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In our case patient’s symptoms resolved by resection
only because of significant collaterals (Fig. 4). Follow
up at 12th month with MR angiography  (Fig. 2) shows
the stability of the arterial flow of the hand.

Fig.3 : Relationship between ulnar nerve and
aneurysmal segment

Fig. 4  :  After resection

DISCUSSION
The Hypothenar Hammer Syndrome is  a  rare

disease caused by lesions of the ulnar artery secondary
to trauma. This syndrome usually occurs following
chronic, repetitive blunt trauma(1-8), but may rarely follow
also a single acute episode(8). The vulnerability of the
ulnar artery at the level of the hypothenar region is
probably caused by the anatomy of the Guyon’s canal.
Over adistance of 2 cm the ulnar artery liessuperficialy
in the palm and covered only by skin, subcutaneous tissue,
palmarisbrevis muscle. When this area is repeatedly
traumatised, ulnar or digital artery spasm, aneurysm,
occlusion or combination of these will occur due to
continuous compression of the vessel between external

surfaces and the palmar hamate bone may cause a
damage of the intima resulting in platelet aggregation
and thrombus formation, with aneurismal dilatation if
damage is extended also to the media layer.

It is the Fibromuscular Dysplasia of the tunica
media of ulnar artery due to repeated trauma.
Predisposing factor repetitive use of palm of the hand in
activity that involve pushing, pounding, twisting.
Terminal branch of the ulnar artery (deep palmar branch
and superficial arch) arise in a groove named Guyon’s
canal which is bonded medially by the pisiform and hook
of hamate; dorsally by the transverse carpal ligament.

Clinically patient reports symptoms similar to
Raynaud’s phenomenon.(8) Coldness or mottling of the
involved fingertip and atrophic ulceration. Allen’s test
may or may not be positive.

Diagnosis of HHS should be suspected clinically
in cases of a history of trauma (hand worker or athletes)
pain over the hypothenar area and a pathologic Allen’s
test. Definitive diagnosis can be confirmed by
dopplersonography,(1,7) digital angiography,(5) high
resolution contrast enhanced MR angiography.
Arteriography define the type of vascular lesion (spasm,
aneurysm, occlusion), site and extent, and identifies the
presence of collateral vessels.

In case of documented finger ischaemia for
thrombosis or aneurysm formation, surgical resection
with end to end anastomosis or venous by pass
reconstruction is required.

In case without symptoms a conservative
treatment with aspirin and nifedipine is usually adapted.
Good results have been reported with infusion of heparin,
low molecular weight dextran, local thrombolysis and
radical stellate ganglion blockage or thoracic
sympathectomy.

CONCLUSION
The rarity of the Hypothenar Hammer Syndrome

generally cause a delayed diagnosis because the
syndrome may go undetected for flow compensation
through radial artery and collaterals. And probably is
underestimated in hand workers. Therapy approaches,
in asymptomatic cases, are observation and risk factor
management.  In our case surgery resolved the nerve
entrapment causing the pain.
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