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Solitary osteochondroma of the proximal humerus:
direct posterior-medial surgical approach

R, AZZONL P CABITZA

After commenting on the incidence, ctiology,
clinical history, imaging and management of
solitary ostecochondroma, the authors present
the clinical history of one of these neoplasias
that was very particular because of its location
at the level of the humeral proximal diaphysis
and behind and medially in an 8-year-old boy.
The symptomatical ncoplasia, however, due to
its dimension and histogenesis, was removed
using a posterior- medial surgical approach
described by Bergher in 1989, with a large, re-
warding and finest and total view of the neo-
plasia. The authors emphasise the facility of
this surgical approach in comparison with
every other suggestion recommendcd by dif-
ferent authors, on the subject of the anatomi-
cal structure of this part of the arm or on the
many vascular and nervous structures that are
very valuable.

Kev words: Surgical approaches - Humeral prox-
imal diaphysis - Osteochondroma.

stcochondroma, also called exostosis
hone cartilage, is defined as solitary e
cause it is different from multiple exostosis.
[Us a benign tumor of the bone and is quite
frequent.
Its diagnosis is often fortuitous during ra-
diographical e¢xams performed for other
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pathologies. because it isn't commonly symp-
tomatic. Sometimes or rarely. dingnosis is
confirmed by a tough tumor in the tvpical
sites of first appearance. Rarer is the diag-
nostic onsct of a painful or functional dis-
turbance for the patient. In this case the
svimptoms are caused by the pain owing to
the presence of a reactive bursitis inside the
osteochondroma and the soft tissue., Adverse
to this case is the cause of functional trouble
that is due to a big tumor in a particular lo-
calization, where it can be in contlict with
clements of muscular frame. tendons or oth-
er nearby structures.

The solitary ostcochondroma accounts for
almost 9% of all neoplasizt of the hone and al-
most 33% of all benign tmors, Only 170 of all
these neoplasias has o malign degenceration
toward Chondrosarcoma.!

The tvpical scats are distal meta-physis of
the femur and proximal meta-physis of tibia
and humerus, but it's also possible that this
neoplasia can be found in other parts of the
skeleton.

However the age which is most likelv o see
an osteochondroma is the scecond decade of
life. and its growth is finished. certainly. dur-
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Figure L—Anteroposterior N-Ray exam of the humeras
confirms o proximal and posteromedial big exostosis,

ing the third. The real incidence of this neo-
plasia isn't known. because commonly many
of these tumors have a clinical history without
any particular symptom and for this reason
they are underestimated. Inany case there is
a sure prevalence in the male sex. in aratio
of 3 to | in comparison with the female.

The real actiology of osteochondron is
unknown: it is like a “hernia”™ of the growth
cartilage of the physis:t it is rarely found af-
ter o history of tauma in the same site.
However genetical studies have shown a
hereditary actiology as autosomal dominant
as tor the multiple exostosis disease. Some au-
thors 2 have found the presence of the same
genes in patients with solitary osteochon-
droma s

This kind of “hernia”™ of cartilage that is
osteochondroma. has the same growth as
bone in the same lapse of tme untl it be-
comes like a round swelling sessile or pe-
dunculate, with its typical centrifugal growth
in comparison with the original meta-physis
and it is inclined to extend itselt from the
physis.
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In any casc there is g typical dingnostic
sign besides the standard radiography in two
projections, possibly when there is a case
with a functional sympton. for having a cor-
rect evaluation of the anaomical relations,
and MRI is correct in case of a very fust
growth. tor evaluating a possible malign ¢vo-
lution of the same neoplasia,

The nunagement of solitary a-svmptomatic
osteochondroma is only observed in a con-
trolled follow up: surgical excision is suit-
able only in a case which is symptomatic or
presents rapid growth. The right time toexe-
cute surgical excision is at the end of skele-
tal growth, because it is possible to reduce the
risk of relapse. that is considered almost 1
in previously treated cases!

Case report

In Junuary 200k an Egvptian bov aged 7 vears
and 9 months old. with a big tumefaction ar the pos-
terior proximal third of the right arm that was tough.
movable on the superficial plane but not on the deep
ones. was referred 1o uss The bov and his parents
reported Tocal pain produced during movement of
the right arm. An N-Rav exam (Figure D) showed avo-
luminous exostosis at the proximal third of the humer-
al diaphvsis in posterior-medial site. A very caretul
clinical and radiographic evaluation of the entire
skeleton excluded the hvpothesis of muliiple exostosis
discase. Clinical diagnosis indicated solitary osteo-
chondroma: but for the painful trouble. the big di-
mension of swelling added 1o the functional origin it
was decided 1o proceed immediately 1o surgical ex-
cision of the neoplasia,

MR was carried out and a scanner reconstruction
for study with precision. relation between neoplisia
and the vascular and nervous elements and its even-
tual invasion of neighbouring soft tssaes. The tumor
shows i proximal part, that is posterior and medial.
and another with a partial reladon with the axitlary
nerve and the posterior circircumtlex humeral artery:
on the contrary it has no connection with the radial
nerve or humeral artery (Figure 20,

For surgical excision, under general anesthesia,
the patient was placed in Lteral decubitus with the
right arm free and hanging down like a “fishing rod”
The surgical incision was longitndinal and posteriorn,
it started approximately + em from the acromion. and
was extended distally above the tamor for about 10
.

Having isolated the sub-cutancous tissue and in-
cised the muscle plane. it is possible o see the nius-
cle fibers of the deltoid and of the Lueral triceps. o
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Figure 2A. B.—MRL T2 weigh, €A and T scanning (B) confirmy the posterior-medial site of the ostcochondroma in the
proximal humeral diaphysis. The osteochondromea is in partial contact with the axillary nerve and posterior humeral cir

cumflex arterv: there is no contact with the radial nerve and profunda brachii arten

Moreover MREand ¢ Scanning

rule out invasion ol the soft tssues and confirm the benign bone tumor,

Figure 3.—"The ostcochondroma during surgical approa
ch before resection.

smooth the way through the two muscles inside the
inter-muscle band until the neoplasia is reached
(Figure 3): the deltoid muscle was displaced Tateral-
v and the triceps medially.

Disunited the soft tissue of neoplasia. dll it was

isolated completelv, it was possible o see the base of

installation of the Tesion: this operation was made
casier by the internal and external rotaion of the
humerus. The nervous elements axillary and radial.
the vascular ones as deep and posterior humeral
artery. was covered and protected by the muscles o
be pulled s litde as possible to avoid injuring the
nerve (neuroapraxia tvped, 1t was possible 1o exce-
cute an osteotomy of the pedunculate base of the
osteochondronma with a snip and completely remove
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Figure .= Big ostcochondroma specimen com ox35) at the
time of resection,

the Tesion (Figure 0. The suture, atter placing an as-
pirant drainage, was limited to the superficial muscle
plane.with subcutancous tissues and catancous ones.
this last suture made with re-absorbable intra-dernmal
sewing thread.

The anaomical-pathological examination has con-
firmed the suspected diagnosis of ostecochondrona,

I the postoperative period the patient presented
no other peripheral nearological delicit: he returned
home on the twelfth day atter excision with his arm
frecs and he started using the arm very quickly tiwo
weekswithout any restriction

Todayv T months after the operation, the patient
is living normally and a radiographic control con-
firmed the complete excision of the neoplasia and
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showed the transformation in cortical bone in the
same site.

Discussion
The particular site of neoplasia, posterior

and medial at the medial third of the humer-
al diaphysis, has created some problems in re-

lution to the connection with the vascular

and nervous elements that are placed in the
same site. At this level there are from the
proximal to transversal extension and so from
lateral to the median site. the axillary nerve
(nervus axillaris), the posterior branch of the
brachial plexus (fasciculus posterior plexus
brachialis), and the posterior circumflex
humeral artery (arteria circumflexa humeri
posterior). branch of humeral artery Carteria
brachialis): in the adult man it is about 6.1 ¢m
from the humeral heads A Tinde bit below
and medially there is the passage. with a li-
tle more vertical direction. of radial nerve
(nervus radialis), the deep humeral artery
(arteria profunda brachit), below the lateral
insertion of the triceps muscle (triceps
brachii): in adults about 9.6 ¢m from the ax-
illary nerve and the lateral septum between
muscle.s The literature contains no studies
about the mean distances between the ner-
vous and vascular elements in the infant at
different ages: but it is necessary to consider
the mean distance reported in the adult man.
The surgical approach to the proximal pos-
terior-medial part of the humeral diaphysis is-
n't very useful in orthopedic and trauma
surgery. This surgical approach is rarely de-
scribed in the literature +© because it is used
only in orthopedic surgery in oncological
practice and because neoplasia in this site
that are very rare.

The clinical case that we describe is very in-
teresting for many reasons: first for the very
big dimensions of the tumor and its unusual
symptomatology. and also for the very young
age of the patient and for the atypical location

(posterior-medial at the proximal third of

humeral diaphvsis).

The dimensions of the tumor (em 6x3) are
surely worthy, in comparison of the age of the
paticnt (he was younger than 8 years old at
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the moment of surgical intervention). About
the disabled svmptomatology felt by the pa-
tient is more painful instead of the function-
al one: this reason led us to make the surgi-
cal excision.

Another very interesting reason of our clin-
ical case is the seat of the lesion that is prox-
imal and posterior-medial of the humeral di-
aphysis and itis the determinant element for
the choice of direct surgical approach.

There is a posterior surgical approach. that
is rarely used and with a high risk of damage
owing to the presence of many very impor-
tant vascular and nervous elements: the ax-
illary nerve. the posterior circumfles humer-
al artery in the proximial site and in the dis-
tal and medial one the radial nerve and the
deep humeral artery.

This surgical approach was described for
the first time in the literature by Bergher in
1989, this anatomical wayv, that is simple and
fast. that must be done with the caution of
well protecting the axillary nerve and the
posterior circumtlex humeral artery in site
proximal and in distat and medial site the ra-
dial nerve and the deep humeral artery

Conclusions

some authors 77 have suggested many dif-
ferent surgical approaches at the posterior
proximal humeral part like the broad del-
toid-pectoral one proposed by Cogan in
20020 We think that this surgical approach is
more difticult and complicated, more ag-
gressive and can be more destructive [re-
quiring in effect the tenotomy of grand pec-
toral (pectoralis maior), grand dorsal (latis-
simus dorsi), grand round (teres maior) and
subscapular (subscapularis) and it is more
at risk of damaging more nervous and vas-
cular elements that are in this site. In our
clinical case. the exposition of proximal
humeral diaphysis in the part posterior-me-
dial was Targe and complete enough for a
good and total vision of the Tesion: as w mat-
ter of a fact it is possible that this is made cas-
ier by the age of the patient (8 vears old), un-
like the Cogan clinical case that is ina adult
nen.
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In our opinion the posterior surgical di-
rect access by Bergher seems to be the right
way for an excision of this neoplasia in this
ared.

Riassunto

Osteocondronia solilario della parte prossimale del-
Fomero: approccio chirurgico diretto postero-medic-
le

Dopo aver commentato Fincidenza, eziologia, la
storia clinica, ¢li aspetti relativi alla dingnostica per im-
magini ¢ la gestione delfosteocondroma solitario, gli
Autori illustrano la storia clinica di una di queste neo-
plasic in un bambino di 8 anni. che ¢ stata molto
particolare a causa della sua localizzazione a livello
della parte prossinede dell’omero. coinvolgendo Ta
diafisi e¢d estendendosi posteriormente ¢ medial-
mente. La neoplasia sintomatica, a causa delle sue
dimensioni ¢ degli aspetti istologici, ¢ stata asporta-
ta wtilizzando Fapproccio chirurgico postero-media-
ie descritto da Bergher nel 1989 che ha consentito una
visualizzazione intraoperatoria migliore, pitt com-
pleta della neoplasia,

Gli Autori sottotineano la facilitd di questo ap-
proccio chirurgico rispetto a qualsiasi altro racco-
mandato da Autori diversi, tenendo conto della strut-
tura anatomica di questa parte deliarto superiore o
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delle numerose strutture vascolari ¢ nervose che so-
no molto impm'l;mli.

Parole chiave: Osteocondronit - Approccio chirurgi-
co diretto postero-mediale.
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