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1. Abstract
1.1. Introduction: The acute osteomyelitis is a
disabling bone infection which caused to patients, as
of the oldest times and until the 70s, significant
prejudices and disabilities, some of them even
mutilating. The number of deaths was incalculable
and the lesions caused by severe complications,
irrecoverable. The sanatorium-type of hospitals used
to treat such patients for years and provide
pre-school and school education followed by specialization studies to ensure a profession compatible
with the patient’s disabilities. I worked in such sanatorium, in Mangalia Hospital for approx. 9 years. Here as
well as in MS Curie Clinique in Bucharest, I operated
45, for over 45 years, over 400 patients with acute and
chronic osteomyelitis. The orthopaedics department
in Mangalia had 430 beds and over 50 % were
occupied by patients with chronic osteomyelitis. On
my first day of work as a specialised physician, in
1984, I was distributed to 2 school classes- wards each
with 8 patients. All my 16 patients were suffering from
chronic fistulised osteomyelitis. The dressings were
filled with pus. I would bandage all of them and
hardly was I ready to leave the ward when the new
bandages were yet again impregnated in pus. Every
day I would leave the hospital disappointed and I
proposed myself to do everything in my power to
help these children. All were treated with antibiotics
and subject to periodic operations: trepanation
and/or curettage. In 150 patients with acute and
chronic osteomyelitis, I applied the intra-bone continuous lavage (IBCL) by aspiration irrigation-drainage
(AID) with saline solution, Dakin solution or 10%
betadine solution. The association of this method
with the antibiotics, trepanation and curettage
allowed the sanitation of the focus of infection (SFI).
1.2. Purpose: Raise awareness on the development
of an acute osteomyelitis, on the consequences of
late doctor appointment, the IBCL through AID effect
and the occurrence of a medullar obstruction
syndrome caused by multiple enostoses, a late and
rare complication.
1.3. Study Design: Retrospective observational
study.
1.4. Methods: After the application of the IBCL
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through AID method 25 years ago, the patient no longer
presented any symptomatology, was subject to no other
investigation and no longer came to medical controls.
After 25 years, the patient came for a consultation further
to a state of discomfort given by the pressure sensations
felt in the operated area. For the study, we consulted the
copies of the observation charts, the hospital check-out
notes and the paraclinical and imagistic test results
envisaging the algic syndrome.
1.5. Case Report: The study analyses a 53-year old patient
who had surgery 40 years ago for an acute osteomyelitis
with golden haemolytic staphylococcus. The osteomyelitis
became chronic and the patient has been for 15 years
under a treatment for chronic osteomyelitis. I took this case
this case while in the stage of chronic fistulised osteomyelitis and I applied an eclectic treatment consisting in
antibiotics therapy based on cultures and the antibiogram
with the dosing of the minimum inhibiting concentration
(MIC) and of the maximum efficient concentration (MEC),
trepanation, curettage/evacuation of osteomyelitis
magma and IBCL by AID with 10% betadine solution. After
40 years as of the commencement of the acute osteomyelitis and 25 years of SFI, the patient presented with an algic
syndrome localised in the proximal extremity of the
humerus given by multiple enostoses which obliterated
the medullary channel almost entirely. The ablation of the
enostoses led to the disappearance of intensive, difficult to
bear pains.
1.6. Results: The acute osteomyelitis became chronic and
after 15 it was healed, we carried out a surgery intervention
that consisted in the association of IBCL by AID cu antibiotics therapy, curettage and trepanation. After 25 years from
healing, the medullary channel was obliterated by multiple
enostoses which were removed surgically.
1.7. Conclusions: The acute osteomyelitis diagnosed late
and/or improperly treated becomes chronic. In the chronic
osteomyelitis the main target of the treatment is SFI which
is simply and efficiently performed by the antibiotics
therapy, trepanation, curettage and IBCL by AID. The
multiple post myelitis enostosis is a rare complication and
it occurs late in life. It obstructs the medullary channel and
gives intense pain. It occurs when the metaphyseal abscess
extends severely on the medullary channel.
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3. Introduction
The progress obtained in the treatment of the osteomyelitis is considerable. Until the 1970’ we especially mentioned the decrease of the mortality
rates and of the severe complications. All the treaties and the majority of
the written articles used to mention, either directly or through illustrative
statistics, that all the acute osteomyelitis cases became chronic and the
healing could occur after multiple interventions [1-3] and to praise the
essential role played by the patient’s immunologic capacity and the
antibiotics therapy. These included cases where the osteomyelitis returned
after the age of 50 [4-6]. Further to the rigorous use of the IBCL by AID
system, there occurred cases of healing and, gradually, their percentage
increased considerably. Some authors would mention that the properly
treated acute osteomyelitis healed restituitio ad integrum [7-9]. Steadily,
the essential role of the IBCL by AID was also established in the case of the
chronic osteomyelitis [10-11]. IBCL by irrigation – aspiration bandage (IAB)
was performed in the chronic osteomyelitis with cutaneous lesions which
make the IBCL by AID difficult since the lavage liquid would leak through
the plague.

4. Case Presentation
40 years ago, a 13-year-old patient came to the doctor with a general and
local infectious syndrome, specific to a proximal metaphysis acute
osteomyelitis of the left humerus. Initially improperly treated, with
antibiotics and immobilisation, the osteomyelitis evolved torpidly and 30
days later, when the radiography showed osteolytic lesions, the patient
was operated to evacuate the sub-periotic abscess, was treated with
trepanation and to antibiotics. Two years later, at the age of 15, the
osteomyelitis relapsed and father to the radiologic examination, which
proved the presence of sequestrations of great dimensions, the chronic
osteomyelitis diagnosis was established. A sequestrectomy was performed
and the symptomatology disappeared. After 18 months, chronic osteomyelitis developed towards chronic fistulised osteomyelitis; further to a
sub-acute infectious process, treated with antibiotics, there occurred a
fistula on the posterior side of the left arm (Figure 1). An operation
intervened and led to a curettage and fistulectomy. Up to the age of 20, for
a 2 and a half period, the evolution was slow, with episodes of healing
alternating with episodes of fistula reopening and purulent secretions with
spontaneous eliminations of multiple small-sized sequestrations. I took
over the patient’s treatment when he was 20 and further to investigations,
I established the diagnosis of 1. Chronic fistulised osteomyelitis  of the
proximal left humerus and 2 (Figure 2). Cortical bone defect with imminent
fracture risk. I performed surgery and the operation consisted in longitudinal segment resection, intra-bone lavage – aspirational drainage and
autogenous bone graft. The purpose of the intervention was the SFI and
the adjustment of the bone defect. The IBCL by AID post-op consisted in
10% betadine solution maintained for 7 days. The antibiotics therapy was
administrated vigorously, intra-venous and per-oral, for 30 days. Initially,
we administrated the antibiotics which covered a large bacteriologic
spectrum. This was followed by monotherapy, based on culture prevailed
during the surgery and on the antibiogram, with the dosing of the MIC and
of the MEC. The number of leucocytes, PCR and VSH were tested weekly.
The cultures from the drainage liquid were tested daily. The lavage was
suppressed when the drainage culture became negative for 3 consecutive
days and the drained liquid was clear, free of flakes, rests of fibrin or small
bone particles.
At the age of 21, one year after the drainage of the focus, the patient
presented a residual seroma which was excised. For 32 years, the patient
presents no symptomatology and the articulation of the left shoulder had
and continues to have a limited arm abduction capacity by 20 degrees. 40
years after the occurrence the patient experienced pains at the  proximal
level of the left arm which have lately become continuous. The radiography
showed the presence of a paraphyseal endosteal hyperostosis, cortical,
thickened and multiple enostoses placed on a diaphasic segment of
approx. 12 cm in contact with the cortical and which protruded from and
obliterated the medullary channel. The proximal section of the medullary
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channel communicates with the distal one through a much-narrowed
channel segment. The CT images confirm the radiological data and show
the obliteration of the medullar channel (Figure 3). The patient prefers a
medical treatment and after a 10-day cure with nonsteroidal anti-inflammatory medicines, the pain becomes continuous and difficult to bear. I
performed surgery consisting in a longitudinal segment resection of 10/1.2
cm and taking cultures from the intramedullary liquid to test the efficiency
of the IBCL in SFI (Figure 4). The negative culture conformed the efficiency
of the lavage. We removed the enostoses placed “in cascade” and
modelled the surface of the medullary channel using a high-speed drill. The
medullary channel, released and modelled, was drained and left free on the
resection area. 16 days after the surgery, the pains disappeared and 30 days
later, the mobility of the shoulder returned to the level before the surgery.

5. Discussions
The acute osteomyelitis is an infection localised in the metaphasis of long
bones or in the spongia of short and wide bones and, sometimes, it can
have a fatal evolution. The most frequent pathogen agent is the golden
haemolytic staphylococcus [12]. The complications are severe, difficult to
treat and the physical and psychological handicap is severe [13]. The early
diagnostic and the proper treatment lead to the healing of the patient with
no negative effects [14]. In the studied case, the diagnostic was established
late without the assessment of the evolutionary process of a general and
local infectious syndrome during the first 3 days as of the occurrence and
without applying the easy and efficient method of successive bone marrow
extractions which would have given a diagnosis I the 3rd days as of the
occurrence [15]. The acute osteomyelitis starts approximately 2 weeks after
the start of a primitive focus (amygdalate, rhinitis, otitis, old infected and/or
neglected wounds, etc), whether identified or not, by septic embolization
in the porous metaphysis area. At the level of the proximal extremity of the
humerus (similarly in the case of the femur) the metaphysis is places
intra-articularily and 3 days later, the infiltrating metaphyseal abscess
becomes purulent and diffuses intra articularily; the proximal humerus
osteomyelitis becomes scapulohumeral osteoarthritis. In a general and
local infectious context, the positive articular bone marrow puncture of the
shoulder articulation establishes the diagnosis of Scapulohumeral osteoarthritis post Humerus Proximal Osteomyelitis; the septic embolus evolves as
an infiltrative infectious process during the first 3 days and then it becomes
purulent and diffuses into the articulation. The diagnostic of acute
osteomyelitis in the first 3 days allows an early intensive treatment and the
healing occurs only by the administration of antibiotics. The proper
management consists in an efficient antibiotics therapy. The surgery
should be performed only if the pus cannot be clinically detected [16-19].
The imagistic assessment, the CT densitometry and the contrast MRI
establish the area of the infiltrative process in the metaphysis area and
allows the administration of the antibiotic’s treatment. The presence of the
pus abscess and local necrosis require a surgical treatment.
A revelation was brought in by a densitometry study which brought useful
information for special cases. Thus, in 15 new-borns with general and local
infectious syndrome, 2 in a severe state, the imagistic densitometry
allowed the establishment of the development stage of the acute
osteomyelitis. The acute osteomyelitis of the metaphysis (infiltrative or
purulent abscess) was diagnosed at 6 patients, the ones with infiltrative
abscess were treated only with antibiotics, and the ones with purulent
abscess were treated with antibiotics and underwent curettages. They
were reassessed until healing. The other 9 new-borns presented Shoulder
or Hip Osteoarthritis (purulent abscess) and were operated: the curettage
of the metaphysis abscess and/or the evacuation of the pus from the
articulation.
The acute osteomyelitis diagnosed late and inefficiently treated inevitably
evolves towards the chronic osteomyelitis. The early treatment of the
osteomyelitis is crucial to prevent the spreading of the disease and to
completely eliminate the infection [20]. After 30 days as of the occurrence,
the osteomyelitis became chronic, a trailing infectious process supported
by the pathogen agent remained active in the non-evacuated osteomyelitis magma. The chronic process was also supported by the remaining
germs not destructed by the antibiotics therapy and not evacuated by the
IBCL. The chronic osteomyelitis induces, in time, sequestrations, bone
defect and fistula. There was also a risk of spontaneous fractures. The
chronic fistulised osteomyelitis of the studied patient was the consequence
of an infection trailing for 8 years and supported by the presence of
multiple micro-sequestrations, difficult to detect even by a contrast MRI
examination. In these cases, the elimination of the osteomyelitis magma
allowed the palpation of small bone particles, “micro-sequestrations” that
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form the “osteomyelitis sand” in the magma. The patient presented a large
quantity of “osteomyelitis sand”. The infectious process evolved torpidly in
time. The patient presented the chronic osteomyelitis with a torpid
evolution in several evolving episodes. In principle it occurs after a
treatment administrated for a short period and/or in insufficient dosage,
when the osteomyelitis magma is not evacuated or in case there is “osteomyelitis sand” present. All 3 stages manifested with the patient who bore
the evolution of the osteomyelitis for 15 years, until the application of the
IBCL by AID.
IBCL by AID is a system that continues the lavage applied during the
surgery and is intended to remove the “sand” and the remaining germs. It
is simple and very efficient. I have applied to numerous patients with
osteomyelitis as well as to this case of 15 years chronic osteomyelitis, which
evolved through multiple clinical forms as presented above. The lavage
was made using 10% betadine solution. The Dakin solution or saline
solution may also be used [21]. The local effect of the antibiotics is reduced
or inexistent. There is no significant difference between the results
obtained with the patients treated by irrigations of antibiotics and the
patients treated with betadine solution [8,9,22,23], the afflux liquid is
disseminated and drained after the lavage. The duration of the contact
with the affected areas is short and the theoretical effect is hardly obtained.
The lavage engages and evacuates small particles and remaining germs.
The trepanation, the curettage and the IBCL by AID are surgery times
indissolubly connected [24]. The affected diphase segment identified by
radiologic and imagistic procedure, is assessed during the surgery and we
apply trepanations placed at a distance of 3-4 cm to allow the curettage of
the osteomyelitis magma with curettes of the proper form and size. The use
of broaches must be followed by the lavage and by the aspiration of the
remaining magma [21].
The presence of multiple enostoses required the longitudinal resection per
segments and the modelling using a high-speed drill. After trepanation,
the bore is placed in a continuous, U-shaped tube or in 2 tubes, one for the
afflux and the other for the efflux. The layer planes are tightly sutured. The
system is maintained for 7- 10 days and is removed when the drainage
cultures are negative. If the layers cannot be tightened, the IBCL by IAB
must be used. The treatment is complex and consists in antibiotics therapy,
trepanation- curettage/boring- aspiration and IBCL [25]. The boring of the
medullary channel in osteomyelitis resents unique risk factors: increment
of the inter-medullary temperature which could entail thermal necrosis,
improper removal of the contents of the infected medullary cavity and the
local iatrogenic and hematogenous spreading of the infection [26]. That’s
why the boring over the curettage should be carefully selected and it is not
recommended with small children. Enostosis, exostoses, multiple
enosto-ses. We are not aware of any occurrence of multiple enostoses
after the osteomyelitis. The enostoses are small-sized benign tumour
formations in the share of nodules are resulting from cortical bone cells.
The enostosis is the reverse of the exostoses, the interior excrescence of
the cortical. It is a compact bone which, initially, has small sizes which
however could increase up to the obliteration of the medullary channel.
Usually, the tum. The occurrence of the enostosis after the osteomyelitis is
a rare complica-tion. our does not exceed the diameter of 1 cm but there is
also formation of greater sizes. Initially, the pain is not clear. The
experience showed that the algic pains caused by skeletal lesions of the
enostosis type are unclear and, most often, the doctor thinks about this
diagnostic to little or too late, especially when dealing with children or
teenagers, and sometimes the projection of the pain is distant from the
actual lesion [27]. The diagnostic is established by radiologic or imagistic
methods in patients with clinical manifestations [28] or incidentally in
asymptomatic patient, through radiographies requested for other
conditions.
Frequently,
these
are
identified incidentally in
radiographies or CT scans.
Their occurrence is preceded by a significant increment of the bone’s
cortical layer, which leads to the significant or complete narrowing of the

medullary channel, the disturbance of the normal functioning and the
occurrence of clinical symptoms.
The forming of the enostoses starts while the chronical osteomyelitis
develops as endosteal hyperostosis and the enostoses have developed
through the imbalance created by the destruction of the endosteum. The
osteoclasts produced by the endosteum diminish or disappear and no
longer ensure the balance of bone regeneration. Portions of bone tissue
develop exuberantly in the medullary channel and disturb the circulation
of the medullary flow. This process is aggravated by the pressure of the
liquid inside the medullary channel which amplifies the enostosis development. Experimental researches suggested that the intra-channel liquid
flow plays a regulatory role in the modelling and remodeling process
[29,30].
The syndrome humeral medullary channel obstruction syndrome occurred
at the adult age. The development area of the enostoses corresponds to
the cortical fully surrounded by the pus of the medullo- subperiostic
abscess. Enostoma, enostomae, multiple enostomae – osteopoikilosis.
According to the literature up to the date, the idiopathic enostoma is the
best known so far. The pathogeny of the enostoma is not fully understood.
It is probably a hamartomata malformation or a defect of the osteoclast
during the ossification [31]. Usually, the enostomae are distinguishable
from other osseous modifications. Their identification is difficult especially
in patients treated for certain tumour related conditions. The potentially
different diagnostics are: osteoblastic bone metastasis, osteoma, osteoid
osteoma and osteosarcoma [27].
This is a benign formation, “an island of cortical bone” present in the
porous areas of the bone. Its shape is either oval or round, with increased
density. The scintigraphy is “negative” and the enostoma is different from
the bone metastases that generate osteoid tissue [31]. Usually, they are
very small and entail no symptom [32]. No treatment is required. The
multiple enostomae are present in the osteopoikilosis [33]. The endosteal
hyperostosis is present in the diphase segment non-invaded by the
metaphyseal abscess. In this area, the medullar flow contained a haemolytic staphylococcus which caused a reduced inflammatory process with
torpid development without the total destruction of the endosteum. The
endosteum reacted and, in time, the endosteal hyperostosis occurred.
According to the medical literature, the hyperostosis is also known as, as
per the Paris Nomenclature, version1977, autosomal dominant hyperostosis -Wörth and autosomal recessive hyperostosis - van Buchem, although
there is no clinical or radiological differentiation between the two [34]. The
asymptomatic endosteal hyperostosis is not treated. At children, the
painful idiopathic forms are treated medically as an exception, when the
pain is intense and evolving and there occurs the obstructive invasion of
the segments or the pan-diaphysis of the medullary channel, the
placement of a K-wire reduces the pain.

6. Conclusions
The properly treated acute osteomyelitis is healed with restitutio ad
integrum. The case presented above is a revelatory one which confirms the
essential role of the IBCL by AID in curing chronic osteomyelitis. After 15
years of evolution, the chronic fistulised osteomyelitis was cured by a
treatment applied in addition to the IBCL by AID. The efficiency of the
lavage in SFI was confirmed by the cultures taken from the medullary
channel secretions, after 25 years. The IBCL by IAB is also useful when the
surgery wound cannot be closed tightly. The multiple enostosis occurred 8
years after the chronic fistulised osteomyelitis with torpid development
and, at 40-year-old, the inception of the acute osteomyelitis. It was
localised in the diphase segment included in the focus of infection medullo-subperiostic; the cortical was surrounded by pus. The endosteal
hyperostosis may occur through a trailing infectious process of the medullary channel.
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Figure 1: 40 years after the occurrence, the “signatures” of the chronic fistulised osteomyelitis are present.
(a) Keloid scar placed on the lateral side of the arm in ⅓ proximal after multiple surgeries performed in 15 years.
(b) Retractile scar on the back side of the arm after the healing of the fistula.

Figure 2: Radiologic aspect of the humerus.
(a) Proximal segment shows a slot-shaped enostosis which obliterates the medullary channel and endosteal hyperostosis. Distally from the enostosis, the
medullary channel has irregular edges and the contrast cortical-medullary channel is less differentiated. The cortical is thickened.
(b) The negative images in contrast show several successive enostoses beside the slot-shaped one, the stenosis of the medullary channel.
(c) Several newly formed structures upstream the obliterated segment.

http://www.inquestpublications.com/pdf/jaccr-v1-1001.pdf

page 5

Figure 3: The transversal sequences on the CT images confirm the radiologic data. The anarchic structures in the metaphysis segment are
(a) Ossification lines in pseudo-star formation.
(b) Multiple adhesions which could contain latent germs.
The sequences c, d, e, f, g and h illustrate the obliteration of the medullary channel.
(i) Distally from the obliterated segment of the medullary channel, it is free; the endosteum reacts, which confirms the endosteal hyperostosis.

Figure 4: During the surgery, after the longitudinal segment resection and removal of the cortical, the medullary channel seems much narrowed, filiform
(a) Enostosis in slot.
(b) The proximal enostoses after the resection of the enostosis from the slot.
(c) The final aspect after the resection of the enostoses and modelling of the medullary channel.
(d) Post-operatory radiologic aspect.
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