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ABSTRACT

Distal end of humerus bears a septum between coronoid and olecranon fossae which is deficient
sometimes and forms a foramen called septal aperture or supratrochlear foramen (STF). Our study was
conducted on 80 humeri bones (40 right side and 40 left side). The bones were fully ossified and dry.
Vernier Calliper was used for taking various measurements. STF was seen in 27.5% bones. Septum was
translucent in 22(55%) humeri on right side and 19(47.5%) on left side (Table 1). Oval and round shapes
of STF were observed among which oval shape was found to be maximum (90.9%). The mean transverse
diameter was 5.3mm on the right and 6.6mm on the left. The mean vertical diameter was 3.9mm on the
right and 4.6mm on the left. The present study can provide more knowledge of STF which may be of

great use for orthopaedicians, radiologists and anthropologists.
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INTRODUCTION

Supratrochlear septum is a thin plate
of bone (0.5mm to 1 cm in thickness)
separating the olecranon and coronoid
fossae. In fresh state, it has a lining of
synovial membrane. ™ This plate between
olecranon and coronoid is present until 7
years of age after which it gets absorbed to
form STF. ) When this septum perforates it
forms a foramen called supratrochlear
foramen (STF). ™ The incidence of STF
ranged from 6% to 60% in different races in
humans.® Its percentage is higher in
females.”!  These foramen are oval,
triangular, round and sieve like in shape. [®

STF has been discussed in animals like
hyenas, cattle, dogs and primates. [ Its
knowledge being important helps in pre-
operative  planning of intramedullary
fixation in fractures of distal humeral end
due to narrow medullary cavity. (2%
Knowledge about this foramen is beneficial
for  orthopaedicians, radiologists and
anthropologists.

MATERIALS AND METHODS

The supratrochlear foramen was
studied in detail in 80 (40 right side and 40
left side) human dried humeri of unknown
sex and age. These bones were collected
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from Department of Anatomy, Government
Medical College, Jammu. The observed
bones were free from any pathology. The
presence of STF in bones (humeri) and its
shape was observed. The transverse and
vertical diameter of STF in humeri was
measured using  Vernier  Calliper
Radiological assessment and photographs
were taken.

RESULTS

Out of 80 adult dry humeri studied,
22 (27.5%) showed the presence of STF.
(Fig 1a) In 10(25%) bones on the right side
and in 12(30%) bones on the left side, STF
was seen and it was showing left
predominance. (Table 1) The STF was oval

Fig la
Fig la:- Photograph showing distal humerus with STF.

in 20(90.9%) and round in shape in
2(9.09%) humeri. (Fig 3) Triangular STF
was not observed stressing on the fact, that
its number is less. (Table 2) The mean
transverse diameter (Fig 1c) for STF was
6.6mm and 5.3mm on left and right sides,
respectively. (Table 3) The mean vertical
diameter (Fig 1c) for STF was 4.6mm and
3.9mm on left and right sides, respectively.
(Table 3) Number of bones lacking

foramen were 58 (72.5%). Most of the bones
that had no STF, had translucent septum, 22
(55%) bones on right side and 19 (47.5%)
bones on left side. (Fig 2a) (Tablel)
Opaque septum was found in 17 bones.(Fig
2b)

Fig 1c

Fig 1b: Radiograph of the distal end of humerus (AP view) showing STF as a radiolucent area mimicking lytic lesion.
Fig 1c: Photograph showing measurements of STF. Red line depicting vertical diameter and yellow line depicting transverse diameter.

=

Fig 2a
Fig 2a: Photograph showing distal humerus with translucency.

Fig 2b: Photograph showing distal end of humerus with opaque septum.
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Fig. 3: Photograph of humeri with different types of foramen.
(Oval - blue arrow and round - red arrow)

Table 1: Showing frequency of STF and translucent septum

Fig.4: Radiographs of humeri with STF.

Sides | Number of bones | Presence of STF | Translucency

Right | 40 10(25%) 22(55%)

Left | 40 12(30%) 19(47.5%)
Table 2: Showing shape of STF

Shape Number Percentage

Oval 20 90.9%

Round 2 9.09%

Triangular - -

Sieve shaped

Table 3: Showing different measurements of STF

Side | Transverse diameter(mm) | Vertical diameter (mm)

Mean + S.D Mean + S.D
Right | 5.3 +2.37 3.9+1.32
Left 6.6 +2.53 46+1.63
DISCUSSION

STF is a foramen in bony septum
separating olecranon and coronoid fossa at
distal humeral end. The STF, which was
described for the first time by Meckel in

1825, ™ has been observed in many animal
groups. Present study is focussed on STF
with its morphology and morphometry in
North Indian population of Jammu. Some
previous studies revealed the incidence of
supratrochlear foramen to be 28% (Singhal’s
study), ©! 26% (Anupama Mahajan’s study)
(12 and 25.8% (Varalakshmi’s study). [13]

Our study on North Indian
population of Jammu revealed the incidence
of STF to be 27.5% which is very near to
above mentioned studies. The incidence of
STF is 25% on right side and 30% on left
side which is similar to Varalakshmi’s study
(131 (21.9% on right side and 29.5% on left
side) and Krishnamurthy’s study [2l (18%
on right side and 28% on left side).So, the
incidence of STF on left side predominates.
STF was absent in 72.5% of humeri. Among
these 72.5%, some showed translucency at
supratrochlear septum and some revealed
opaque septum. Translucency of septum was
seen in 22 (55%) bones on right side and 19
(47.5%) bones on left side and the values
were near to study by Nayak ™ (59.3% on
right and 55.2% on left) and Kumarasamy
[151(35.9% on right and 49.3% on left).

The STF of humerus, in spite of its
importance, is a neglected area in
Orthopaedics and Anatomy. Its incidence
was not described clearly. The hypothesis
behind the development of STF includes
septal atrophy either after ossification or
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mechanical process by impaction of bones
during extension, though the exact etiology
is still not clearly known. [
Neurovascular  bundles can land in
compression due to the presence of STF. ']
Septal aperture was considered to be
atavistic. "8 STF is more specifically
present in mammals. This foramen is one of
the characteristics that reveal man’s closest
relation  with  lower forms. Recent
civilizations have less incidence of STF than
ancient primitive people. ®82% Incidence of
the septal foramen in different races
represents clinical importance of STF and its
evolution. 2% (Table 4)

Table 4: Comparative data (in %) of septal aperture in
humerus, race wise.

Race Percentage
Australians 46.5
Egyptians 43.9
Mexicans 38.7
Central Indians 32
American Indians 29.6
Eastern Indians 27.4
Eskimos 19.8
American negroes 18.4
Japanese 18.1
Koreans 11
Italians 9.4
Germans 8.8
American whites 6.9
Present study 27.5

Common fracture in paediatric age
group is supracondylar fracture and it
requires a stable fixation usually by proper
pinning procedure. Y Presence of STF
poses difficulty in planning proper surgery.
Lot of debate has been there about the route
of pinning. The narrow medullary canal in
region of STF makes retrograde nailing
more difficult and the chance of secondary
fracture is increased in distal humeral end.
The medullary canal with a foramen end
more proximally than humeri without
canals. ™ So antegrade route has been
advised and is better than a retrograde
method in people with STF. ™ STF being a
radiolucent area on the X-ray resembles a
cyst or any osteolytic lesion. Such an X-ray

increases the false positive result of cyst or
osteolytic lesion and can lead to devastating
results. ™ (Fig 1b, Fig.4) STF should
always be included as a differential
diagnosis while evaluating patient with a
suspicious lytic lesion on the radiographs of
distal humerus. Thus the morphology and
morphometry of STF is very important to
avoid such mistakes.

CONCLUSION

The present study laid stress on the
study of STF which is an important variation
of distal humeral end. Assessment of
incidence of STF with its morphology and
morphometry was done. Its incidence is
27.5% and is mostly seen in left humeri. The
anatomical knowledge of the septal aperture
is beneficial for  Orthopaedicians,
radiologists and  anthropologists. Its
awareness is important in orthopaedics for
planning  surgeries in  supracondylar
fractures. All necessary knowledge about
STF should be provided to the radiologists
to avoid any misdiagnosis.
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