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INTRODUCTION

It is a common exPerience in me-

dical practice that lesions of the

intervertebral discs may be respon'

sible for many cases of low back
pain. The first detailed description
of herniations of disc material into

the spongiosa of adjacent vertebral
bodies (schmorl's bodies) was given

by Schmorl (192?). A defect in the
plate of cartilage present on either
surface of the intervertebral disc

was considered responsible for such
herniation. This view was confirmed
experimentally where disc hernia-
tions were produced in dogs after
making surgical damage in the car-
titage plates covering the discs
(Compere and Keyes, 1933). Cases
of disc prolaPse into the adiacent
vertebral bodies were rel)orted in
children who showed congenital
defects in the cartilage Plates
(Schmorl, 1930). A degenerative

tr)rocess was also assumed to be an

underlying factor since many cases

of Schmorl's bodies have also been

ohserved in old subjects. In senile

specimens, these ProlaPses were

found flrm in consistencY due to

calcium deposition and in some ca'

ses they were surrounded bY a r+

astive shell of sclerosed bone that

could be visualised on X-raY exa-

mination (CoventrY, 1945)-

The previotrs investigations on

Schmorl's bodies were carried out

using histological and radiological
means but as far as our knowledge
gces, no detailed study of their tra'

cemarks on dried vertebrae has been

done. The main objective of the pre-

sent work is to describe the shape,

course and distribution of their im-
pressions as seen in dried speci-
mens.

MATERIAL AND M.ETHOITS

Twenty - eight dried vertebrae
showing the defects on the upper
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and ]ower surfaces were selected for
this study out of g0 vertebral
columns of Egyptian suhjects. The
examined specimens were 16 thora-
cic and 12 lumbar verteirrae. More
than one affected vertebra belonged
to the same subject.

The depressions or grooves were
described as regards their shape,
size, number and direction. The pre-
sence of associated <lsteophytes or
other atrophic degenerative changes
in the examined vertebrae were also
noted.

A specimen of disc prolapse into
the adjacent vertebral l:odies was
removed from a cadaver aged about
60 years for histological study. The
herniated mass was sectioned at
i5z thickness and was stained with
haematoxylin and eosin.

OBSERV,{TIONS

I- Dried ltertebrae :

Shape and siee,' The impressions
present on the upper surface of lum-
bar vertebrae vary from those found
on the lower surface as regards the
frequency of their shapes (flgs. f &
2). Out of g depressions noted on
the upper suriace, 6 are oval, Z are
rounded while only clne is curved.
fn contrast, 7 out of 10 cases pre-
sent on the lower surface are curved
with their convexities directed either
anteriorly (3 cases) or posteriorly
(4 cases), whereas the remaining B
cases are either oval (one case) or
slightly elongated (Z cases). The
curved types are either semilunar or

V-shaped with its 2 limbs meeting
each other at an acute angle. I4
some cases, a short ridge of bone
measuring 1-5 mm in height inter.
venes between the Z limbs of the
V-shaped depression. fn one ca,se
theie are 3 depressions lying on 4
curved line on the lower surface and
separated from each other l:y Z
r idges (f is.  1).

The impressions in the thoracic
specimens are linear in ouiline.
Their margins are either parallel or
may diver.e;e slighily as they are
traced posteriorly (fiS. B). The size
of the depressions in the lumbar
vcrtebrae ranges frorn 4-12 mm in
leng;th, 4-16 mm in width and t-S
mm in depth, while in the thoracic
vertel:rae the ranges are B-25 mm,
?-11 mm and 1-4 mm respectively.

Most of the impr.essions present
in the lumbar vertebrae run in a
coronal direction with the exception
of r:lne case where the depression is
elongated and run in a sagittal di-
rection. On the other hand, in the
thoracic vertebrae the grooves run
anteroposteriorly in the sagittal
plane. Moreover, in one thoracic
vertel:ra, (12th) the upper surface
shows a V-shaped depression that
runs in a coronal direction.

Position und course.. The grooves
in the lumbar vertebrae lie on both
the upper and lower surfaces in ?
out of 12 specimens, in which the
lower impressions are of larger di-
menisons. fn 2 cases they lie
only on the lower surface while in B
cases they are confined solely to the
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uppel surface. The defects have a
position equidistant between the
thc two sides of the vertebra
but they are neEilrer the posterior
than the anterior margin. They
[]rr] separated from the posterior
rnalgin of the vertebra by a dis-
tlnce measuring 6 - 13 mm and
from the anterior mat'gin l:y 16-*
28 mm. They are always separated
from the posterior margin of the
hody lry an intact rim of bone.

Tn the thoracic vertebrae, the ma-
jurity of the depressions (I cases
erlrt of 16) Iie on the lower surface
rvhile in 2 cases tlray are present
only on the upper surface. trn 5 ca-
ses however, the grooves are founri
r-xr bot,h surf;lces. The impressions
increase in Ct:pth as they flJn po"
,.;1 eriorly and in solrle cases they be"
come also vridcr. The depressir)ns
start near the centre of the vertebral
body and extencl backr,vards in a
straight line 1,ill it leaches the pos-
terior margin exactly in the median
plane. fn B vertebrae, of which lJ
possess osteophytes, the grooves cnt
partially or completely into the po,
sterior margin of the vertebral bodv
(flg. 3). fn one case the interruption
c,rf the posterior margin measures
2-5 mm and the groove exlencls
Iarther on the posterior surface of
the vertebra.

The examined vertebrae show
slight degeneration in 6 specimens
( 2 thoracic and 4 lumbar). moderate
atroph5r with lipping in 5 specimens
(2 thoracic and 3 lumbar) and se-
vere degeneration with marked
osteophytes in 7 specimens (5 thora-

cic rrnd 2 lumbar). It is worthmen-
tioning ttrat out of the 28 vertebrae
examined no sttch senile changes are
apparent iil 10 cases (6 thoracic and
4 lumbilr ).

II- ' l 'he cadaueric specinzen :

The cadaver e:xarnined is an old
rurale subject with rnar"ited wastirlg
oi muscles. Excessive amounts of
Iat are obselved inside the spongy
tissue ot the vertebral bodies as
weil as in betr,..reetr the rrruscles. Pro-
lapsed rriasses from the Znd and 3rd
lunrirar interverteirral discs are seer'\
lry ttre rrr,hei-I eye irulging into thi:
ii.tl j irc+lirt spongiosa (fig. 4). The her-
nial,irlns mea.sult: about 4 mrI"I in
lrlcircltir ancl 4 ntut in height,. Mi-
i:ir.rst:rlpic:rll exaininatictr sho-ws the
1ri'csil')ce of r-ilher inccrmplcte pro-
1.r'irsii;rrs inio the plate of caiti.lage
in aciclition to the large ones seen
j;r; tlte nakecl eve. The prolapses con-
.isr- ol tlot,h t,he anuius fibrosus and
n'.rcleus utrlposus aud the plai,e of
cali.ilirge at the face of the prolapse
is atlenuated. The tissue of the
clisc in the vicinity of the prolapse
shorvs fragmentation with the colla-
geuous bundles coalesced into an
i.nrorphous ma.ss. The cancellous
bone in contaclr with the herniating
tisstrc iri fragmentary with fio evi
cierrce of new bone formation {fi.1-
5 r .  6  &  7 ) .

DISCUSSION

fntervertebral discs are common
sites for early senile degeneration.
This is expected from their poor
blood supply and continuous ex-
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posure to wear and tear. The Pre-
sent study demonstrated that herni-
ations of the intervertebral disc into
the adjacent bodies (Schmorl's bo-
dies) varied in shape, size and fre-
quency according to whether they
occurred in the thoracic or lumbar

vertebrae. Prolapse of lumbar discs

tr)roduced oval or curved impres-
sions with their long axes lYing

transversely while those of thoracic
discs resulted in linear markings
that run anteroposteriorly in the
median piane. Such regional dif-
ferences may be related to varia'
tions in size of the vertebrae as well

as to the efiects of continuous pres-

sure imposed by the heads of the
ribs on the sides of the thoracic
vertebral bodies during respiratory
movements.

Furthermore. a difierence in thick-
ness and strength of the epiphyseal
piate of cartilage may exist hetween
its periphery and its centre. Such
difference may have a role in deter-

mining the shape and course of the
herniations in both the thoracic and
lumbar regions. Most of the thora-
cic impressions extend towards the
posterior margin of the vertebral
body where some of them may cut
into it and encroach on the poste-
rior surface of the body, while lum-
bar defects are always separated
from the vertebral canal by an intact
rim of bone. The strength and size
of the attachment of the anulus
flbrosus seem to act as an additional
predisposing factor. In the lumbar
fegion more than one impression

was found coalescing together indi-
cating that several disc defects might
have been produced simultaneously
or successively in the plate of carti-
lage.

The depressions were noticed
with equal frequency on the upper
and lower surfaces of the bodies of
the lumbar vertebrae while they
were more predominant on the
Iower surface of the thoracic ver-
tebrae. Ifowever, it was not un-
common to flnd depressions on both
the upper and lower surfaces of the
same vertebra.

These bony depressions wefe
more frequent in senescent verte-
brae as about 65'/" of the cases
showed atrophic degeneration in
their bodies with osteophytic lipp-
ing. It should be noted that such
impressions were also encountered
in apparently normal vertehrae.
Saunders and Inman (1940) sug.
gested that disc herniations inside
the adjacent spongiosa were due to
degenerative changes in old age and
claimed that they started their ap-
pearance in young age and became
well established by the second de-
cade of life. These protrusions have
aiso heen described by Coventry et
al (i945) in senile specimens (6th
decade) where the plates of cartila-
ge were found markedly degenerat-
ed.

Microscopical masses of disc tis-
sue were observed in this study to
inflltrate the plate of cartilage; a
finding that may lead to the in-

- 4 -

echo24
Rectangle

echo24
Rectangle

echo24
Rectangle



ference that derangement in the

structure of the disc preceds ruptu-

re of the Plate. The absence of as-

sociated vascularisation or new

bone formation is not in favour

of an underlYing inflammatory Pro-
cess. However, chemical changes

have been found to affect the muco-

polysaccharide and protein content

of the intervertebral disc in old age,

thus leading to diminution of its

water binding caPacitY (Puschel'

f9S0; Inman and Saunders, 1947;

Hendry, l95B). The Presence of

several herniations in the same disc

directed both upwards and down-

wards maY refer to an associated
r;lvelling of its tissue with conse-
quent rupture of the plate of carti-
lage on either side of the disc.

SUMMARY

A series of human vertcbrae was se-

lected for tlris study tlue to their allection

b.l" e numbet oI impressions on the upper

lrnd lower surfaces of their bodies. In ad-

tlition, specimens were examined histolo-

sicnlly from an oltl cadaver slrowing se-

veral disc herniations in the adiacent

lumhar vertebrae. fhe vertebrae revealetl

dillerences in the shape, size and course

of these impressions between the thora-

cic and lumbar regions, Ifowever, no si-

tnilar defects were noticctl in the cervi-

cal vertebrae.

In the thoracic vertebrae the tlepres-

sions were observed to have a linear out-

line and extended anteroposteriorly in

the median plane where some of them

cut lnto the posterior margin of the ver-

tebra. However. in the lumbar vertebrae

the impressions were mainly curved or

oval in outline' They were situated with

their long axes extending transversely

leaving the posterior border of the ver-

tebral body intact in all cases'

These changes are believed to be ilue

to senile tlegeneration of the intervertebral

dise where its contents becomo much

swollen leading to rupture of the relateil

plate of cartilage. No signs of increased

vascularisation or new bone forma-

lion wele noticetl antl accorilingly an

irrflamrnatory etiology seems unjustifiable.
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L E G E N D S

Fig. ( l)  :  The lower surface of the bocly
of ir lumbar vcrtebra showing three dc-
pressi irns which appear nearly oval in
shapc,.

Fig. (2) : A lumbirr vertebra shor,virrg a
curved depression on i ts uppcr surfnce.
The long axis of the impression extencls
in a coronal plane and is well-separatecl
from the posterior border of the vertchra.

I." ig. (3) :  A thoracic vertel lra showitrg

i i  lorrgitudinal clepression prescnt in the
rncciian plane and cutting into lhe po-
steri .or border of the verrtebr.a. The cir_
cnmference of the vertebral body rcveals
se.ni le clegcncrative cirarrges.

! ' ig. (4) :  A sagittal section in lumbar
vertebrire showing her.niat ions (rnarked
Itj' .rrr ,,t'rn*) of two discs into thc boclv
of a I unrblrr vertebra. The uplrer ancl
.lorver surfaces of the vertcbral hoclv are
cornprt:ss--r l  inr,virr.ds by the trrr lging discs.
f,)nr disc shows clecp cirvi t ies (C), while
tJre other has a f issure (F).

I ' ig. (5) :  A photomicrt lgrapJr of an in-
1t 'rverlehral cl isc and aci joining part of the
si;ongiosa slrowing attenrrat ion oI the
c:,;r t i lnge plate (C) at 1he si. te oI imlrcntl-
ing lrrolapsc (D), The latter part (D) is
Itomogcneous in contrast to 1,lte morr:
hoalth.y peripherir l  l rart of l i re arrLrlrrs
f ibrosus (H). Thc nnclerrs pulposus (Ir[)
s;hor,vs wide fissures (F).

F' iE, (6) :  A photomicrogriLph showing
i i  prolapsr (I)) with t irc carl i lage plartc:
ruptured (C). The cancellor.rs bone (B) i : i
f tagmentary and no ncw bone .formalion
is seen, at the margin (M) of the prolapse.
The tissue of tihe prolapse is obviouslv
hotrtogencorts.

Fig. (?) :  A photomicrrrgr 'aph showirrg
an etrrlv rttptlrre of the cartil*gr lrlate
(t l) .  Tho site ol l  rupture is marrkccl b.v the
i tr l o\1'.

Co-
ancl

Ct l -

ancl
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( 1 )F ig Fis. (2)

! ' i g .  (3 r
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