
A rare case report of chronic osteomyelitis of ulna with 
global involvement in an infant: A management perspective 

using Modified Masquelet technique with “Atmanirbhar” 
Gentamycin beads

Introduction

Case report
A 1 year old female presented to us with 
complaints of fever, pain and swelling 
over left forearm for 2 months with 
discharging sinus at left lower forearm. 
Patient was initially managed elsewhere 
where incision and drainage was done to 

Chronic osteomyelitis is a severe and 
persistent infection of bone and bone 
marrow characterized by formation of 
sequestrum, involucrum, and cloacae 
with discharging sinuses. It is a very 
difficult condition to treat and the 
treatment spans over a long period with 
multiple surgeries entailing a high 
financial burden on the health care 
system. Management  includes removal 
of the infective and necrotic tissue 
i n c l u d i n g  s e q u e s t r u m  a n d  t h e n 
managing the gap or defect created due to 
removal of the bone keeping the bed 
i n f e c t i o n  f r e e .  T h e r e  a r e  m a n y 
techniques to treat this condition e.g. 

s e q u e s t e r e c t o my,  c u r e t t a g e  a n d 
saucerization; Papineau’s technique, 
Masquelet’s technique; etc. but in a case 
where a big gap non union is created, 
modified Masquelet technique is the best 
option as demonstrated in this case.
The Masquelet technique represents a 
l e ng t h - i n d e p e n d e n t ,  t w o - s t age d 
reconstr uct ion that  involves  the 
induction of a periosteal membrane by 
use of an antibiotic-impregnated cement 
spacer for the treatment of segmental 
b o n e  l o s s  t hat  resu l t  f ro m  b o n e 
infection1. The presence of cement as a 
foreign body results in the formation of a 
pseudosynovial membrane all around 
the spacer, moreover preventing fibrous 

tissue to invade the prepared site. 
Furthermore, it allows a local 
control of the possible residual 
bacter ia  rea l i z ing  a  ster i le 
recipient site.  The induced 
membrane creates a biological 
chamber that  achieves t wo 

different tasks. First, when adequately 
maintained and closed around the 
autograft, it prevents bone resorption 
acting as a physical barrier. In addition, it 
promotes revascularization and, acting as 
a bioreactor, it allows growth factors 
secretion (like transforming growth 
factor β1, vascular endothelial growth 
f a c to r  a n d  b o n e  m o r p h o ge n e t i c 
proteins). The membrane also gathers 
mesenchymal stem cells with osteogenic 
potential2. We call it modified Modified 
Masquelet technique as instead of 
cement spacer with stabilization, we have 
used gentamycin beads mounted on a k 
wire as stabilization method.
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Chronic osteomyelitis treatment has always been a serious challenge for an orthopaedic surgeon to treat and it needs dedication, 
perseverance and multiple operations for its complete cure. We hereby report a case of a one year female who presented to us with 
chronic osteomyelitis ulna with global involvement. The case was successful managed by debridement, excision of sequestered ulna 
and insertion of locally made gentamycin beads mounted on kirschner wire as a cement spacer in the first stage. After 4 weeks, 
removal of gentamycin beads was done followed by visualization of membrane formation and fibular grafting mounted on a k wire 
for stabilization. During follow-up, we observed good uptake of the graft at both the ends and regeneration of the fibula at donor site 
with no signs of recurrence of osteomyelitis. We are reporting this case because of its unique global involvement of ulna and use of 
modified Masquelet technique using gentamycin beads(rather than a blob of cement) on a wire as cement spacer and also as a tool 
for local delivery of antibiotics.
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Abstract



treat it but the patient didn’t improve and 
w a s  f i n a l l y  r e f e r r e d  t o  u s .  O n 
examination, she had a diffuse swelling 
over her left forearm associated with a 
sinus of around 3×2 cm on the dorsum of 
the left forearm  (Fig.1) There was 
associated local rise of temperature. On 
plain radiograph of left forearm (Fig.2) 
and CT (Fig.3) whole length of ulna was 
found to be sequestered and surrounded 
by thick discontinuous involucrum and 
therefore it was excised sparing the elbow 
and wrist joint (Fig 4) followed by 
insertion of locally made gentamycin 
beads insertion mounted over a k wire 
(Fig 5&6) along with  curettage of  sinus 
track in the first stage. The purpose of 
inserting gentamycin beads on k wire was 
to maintain the length of the bone along 
with removal of any residual foci of 
infection and to create a healthy bed for 
grafting. After 70 days of this procedure, 

the wound incorporating the sinus 
healed thereby suggesting that the focus 
of infection was no longer present.
After 4 weeks, K-wire loaded with 
gentamycin beads was removed and 
membrane formation was clearly seen in 
the bed  (Fig. 7). The gap between 2 ends 
was measured and fibular graft was 
har vested from ipsi lateral  side of 
appropriate size (1 cm greater than the 
gap measured so as to achieve impaction 
at both the ends). The fibular graft was 
loaded on a k wire and immediately 
implanted in the bed vacated by the 
gentamycin beads(Fig 8). After 16 
weeks, the signs of union was first seen at 
the proximal end near the elbow joint, 
and by 20 weeks, both ends were united 
(Fig 9). The whole treatment was done 
under antibiotic cover of 6 weeks.
After 5 months, the wire was removed 
and the mother of the child was trained in 
the movement of elbow and wrist joint. 

The expected outcome of recreating a 
normal ulna from ipsilateral fibula 
maintaining length of forearm with no 
focus of infection was achieved without 
any complication.

Osteomyelitis is often seen in infants and 
young children and mainly affects the 
metaphyseal region. The radius and ulna 
are rare s ites  for  haematogenous 
osteomyelitis in children (<3%)3

Discussion

 Due to the peculiar blood supply to this 
region which consists of arterial loops 
that empty into vascular sinusoids which 
creates turbulence and slow flow to this 
area, created an opportunity for the 
bacteria to lodge and proliferate. Due to 
common blood supply to metaphysis and 
epiphysis before the appearance of 
secondary ossification centre, generally 
infection in the metaphysis can easily 
spread to epiphysis resulting in total 
destruction of physis and epiphysis. 
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Figure 1: Pre op clinical image showing 
sinus of chronic osteomyelitis.

Figure 2: Pre op plain radiograph showing 
complete involvement of ulna

Figure 3: Pre op CT

Figure 4: Infected ulnar shaft was excised 
sparing the elbow and wirst joint

Figure 5: Gentamycin beads insertion over 
a k wire

Figure 6: Post operative picture after 
gentamycin bead loaded K-wire insertion.



However in some cases as in this case, it 
can travel down to diaphysis through 
haversian canal leading to deprivation of 
blood supply to the bone which results in 
the formation of sequestrum (dead 
bone) which sometimes involves the 
whole bone and it is surrounded by new 
bone formed due to periosteal reaction 
known as involucrum. Sequestrum 
behaves like foreign body and acts as 
substrate for adherence of infective 
organisms via biofilm and since it is 
avascular, antibodies or antibiotics do 
not reach these adherent organisms in 
sufficient concentration leading to 
chronicity of the infection.

The uniqueness of this case lies in the fact 
that there was global involvement of a 
long bone which was successfully 
managed by radical excison of infected 
t i s s u e (s e q u e s t r u m ,  i nv o l u c r u m , 
granulation tissue along with sinus tract) 
but sparing both the elbow and the wrist 
joint thereby maintaining the contiguous 
joint function followed by Modified 
Masquelet technique with usage of 
locally made “Atmanirbhar” beads (as 
co m m erc ia l  b ead s  are  n o  l o nger 
available) followed by ipsilateral fibular 
grafting. Further the fibula completely 
regrew at the donor site.

In the l iterature,  after open non-
vascularized bone harvesting of fibula, 
Bettin et al.4 found 49% complete 
regeneration in 8–16 months at the 
donor site with age seeming to be the 
only factor predicting regeneration. 
Krieg   et  al5. found 69% complete or 
partial regeneration. They also showed 
that patients with fibular regeneration 
were significantly younger, with a mean 
age of 16 years. Steinlechner et al.6 found 
86% f ibular regeneration in eight 
children treated with sequestrectomy for 
chronic osteomyelitis.

In our case, as commercially made 
“SEPTOPAL” beads were no longer 
available, we made in house gentamycin 
beads by mixing 20g bone cement with 
gentamicin and fashioned it into beads 
because sphere has maximum surface 
area for leaching of antibiotics. The 
leaching process of antibiotics is 
g e n e r a l l y  o v e r  b y  3  w e e k s .  T h e 

ef fectiveness of debridement and 
implantation of beads was shown by 
healing of sinus within 2 weeks. The 
b e a d s w e r e  t h a n  r e m o v e d  a n d  a 
membrane was visualized after which a 
fibular graft harvested from ipsilateral leg 
was implanted.
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Figure 6: Pseudomembrane seen at the bed 
for graft

Figure 8: Immediate insertion of fibular 
graft in the bed vacated by the gentamycin 
beads mounted on a K-wire.

Figure 9: Plain radiograph showing the 
ssigns of union were first seen at the elbow 
and wrist joint
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