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INTRODUCTION

Attention has been drawn to the 3upraalveolar collagen
fihreﬁ of the gingiva as a possible facﬁar contr:buting to
relagsg aftar erthedant1¢ treatmenﬁf waeverlth&re 1$ no
general agreement'abéut the egistencé of one 5f tﬁesé fibre
grmg@s,name;y the interpapillary iigament bethe "gingival coll,

Iin 1959 Gahencﬁ) described the Wpingival col" as &
variable depression bounded labially and linguslly by the
interdental papillees - Three years later Mﬂlehercjé) described
a narrow bundle »f densely packed collapgen fibres in the col
connecting the oral and vestibular mucosa and named this the

50)

interpapillary lipament®, Stah1< noted & number of

buceolingual fibre bundles rather than one group only in the

col, but agreed with Melcher that these fibres might hold the

(31)

buceal and lingual papillae together. Holmes, on the

cther hand, helieved that the buccolingual fibre bundles were
(2)
(3)

the circular fibres described by Arnim and Hagerman.

It has beensugg@ﬁteﬁ:by'ﬁaaaaca) and Hdwards that
the presence of oxytalan connective tissue fibres may also be
one of the faetors contributing to relapse alfter orthodontic
treatment. Oxytalan fibres avre a distinet fibre type separable
from ¢ollagenousy reticular and elasti¢ fibres, but which

appear to be related to elastic fibresﬁ(qa)




The distribution of oxytalan fibres in the col reguires

clarification, JFullmer(13) stated that there is an interproximal

zone between the teeth with no oxytalan fibres. Kohl and
(34)

- Zander, however, examined. the col in Rhesus monkeys and
found oxytalan fibres which ran parallel to the dentogingival
and civcoular fibre groups as well as farmigg & delicate network
under the col epithelium,

The purpose of this histological study was to gain
further information regarding the presemcey or otherwise, of
an interyapillary ligament, as describeahy'ﬂélshar,(gﬁ) and

regarding the presence, or cotherwise, of oxytalan Tibres and

their disteribution in the gingival col of children.




REVIEY OF THE LITERATURE

The Gingiéa

The gingiva &an bé &iviée&iﬁta~£he freergingivai the
attached glnglva and ﬁhe 1nterdenta1 paplllae.(Bg)

. The frea glngmva.iﬁ-that part of the gzngiva uhaﬁ
surr@unas th@ teeth and ia not directly aﬁtached to bhe tooth
surface; it forms the uuter-wall of ﬁhe gzngaval sulcusgs |

The attached gangzva.is that,part af tha gingmva‘that
is firmly attached to the'unéerlymng-ﬁaath;and'hane and thaﬁ

L ? L] W .;

is stippled on its oral surface,

LThe ;ntsrﬁEhﬁaliéapillaig théﬁJgﬁrt of the ginéiva
that f£ills the spacetbeﬁween two aﬂgagentteeﬁhanaﬂiS'limited
at its base by a line connecting the margin of the gingiva at

the centre of one tooth apd the centre of the next,

Ehgﬁﬁgl

The c¢col has been destribed in humens and monkeys by

{5)th1 and Zanﬂer;(Bg) Stahl(EG).ané Eblmes.c31)

Gﬂhfeﬂ 3
The gingival col ig. 2 variable depression bounded
labially and lingually by the interdental papillae, the name

being derived from a mountaineering term denobting an irregular

(5)

depression between two peaks.

Iin the molar region the col




is deeper and the peaks further epart than in the anterior region.
Its shape appears to he related to the morphology of the
inﬁerﬁentaifspace created by adjacent teooth surfacesicﬁaj

The buccal and lingual papillae are covered by typical
stratified squamous epithelium, The epitheliial lining of the
col itself in young subjects is ajthinkuﬂkeraﬁinizéd layer of
cells, somebtimes with daeb:exiensiaﬂs into underliying
iﬁfiaﬁﬁa%arj areaaé(s) (313 (33)

A cleay and definite c¢ol formation may be expected to

be found in children in the 12 %o 15 years age group of bhis

study, where the teetd are in gontact and in an early stage of

passive eruptione

Fibrous connective fissue

Two basic connective tlssue Tibre typeées exist in the

interstitial spaces; the colliagenous (precollagenous and

1 collagenous) and the elastic (oxyitalan and true elastic),

The oxytalan {ibre is either a pre~elastic fibre in

an arrested state of development or a modificd elastic fibzegcgg)

| Cells and fibres of loose conunective tissue are

(29)

embedded in a pground substance of mucopolysaccharides.




Gellagan

Hinute collagen fibrils join into larger units of
varying leagths and ﬂiame#ers~ﬁiﬁh the fibrils hﬂld?teééﬁher
by an interfibriliar cémenﬁing~suﬁétaneeg The lenghth and
calibre of a fibre veries with the number of fibrils in its

(40)

canétruatiﬁn¢ The diamefer‘af'fibrea éreﬂ1tto 12 microns,
‘and of £ibrils 0,3 to 0,5 mitronss 277 Wnile soms fibres
remain more or Less indepénéént; others form still larger

Zronps or buﬂdlesi the size of which are controlied by

- functional demands, beding larger in areas of increased stress.
In areas of diminished demands, the calibre of the bundles is

:radﬁae&éakresp@uﬁiﬂgly; The fibre bundle has an undulating

P&‘Eh& ‘:40)

jury — —— —— * S

A ground substance of mucopolysaccharide nature appears

e be assocliabed with Qﬂllageh.syﬁ$h96180(36) Collagen once

B i e Ter T — g e

formed is relatively inert, but younger collagen has a greaer
turgaver racve than older eellagen@€3) Increased inktra and
i intermoleeunlar bonding probably occurs with age making collagen

more stable hoth@hysiaally=and-chemically,(B) (6) (1) (h6)
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Gingival collagen fibres

The function of these Iibres appears to ha:wC18) ﬁaa) (51)

Te. To brace the mavpinal giangiva apsinst the teeth,

2s To providée the yrigidity necessary o withstand forceg of
magtication without being defleatedwﬁeﬁ.ﬁhe tooth suriaces

3¢ To unite the free marginal gingiva with the cementum of the,
root and adjacent attached gingiva.

Le Po inhibit the apical migration of the epithelial abtachment,

Se o maintain the, teeth in their erupted positions,

Collagen fibre groups of the minpiva
(22)

(25) (19)

Grant et al, GlLickman and

Goldman ¢t al agree“an the existence of four giﬁgivél
fibré groups, JLThey are gﬁe démt@gingival; circular,
dentoperiosieal and traﬂaséﬁﬁal Proups ¢ 'ﬁﬁwever they do not%
all mention the alveologingival gréﬁp noy the inﬁerpapillary~

ligpamernts




Dentoginpival £roup (Giﬁgival'ligamenﬁ: Type A and B fibres)

This is the largest groué of gingival fihraagckg) (25)
These [ibres attach the gingiva to the cementums The fibre
bundles run outward fron the cementum into the free and
atvached gingivay They usually breask up into a meshwork of |
small bundles and individual fibres interlacing terminally
with ‘the fibrous tissue and cirveular fibres of the gingiva.
Une group travels occlusally from under the epithelial
&ttachmeﬂt‘paﬂsiﬁg;p&rgllel to the crevieular epithelium,
another group travels occlusally also but secems to make up
the framework of ﬁheinterproximalgingi?ag€21) HElcher(36)
¢lainms that %@e.giﬁginal fibrés may intermingle with thoge

of the interpapillary ligement, particularly in the papillae,

Cireular proup (Circular band)
(2)

Arnim and Hagermag deseribed a ¢ircular band of
éenaa ¢mnn9étiv$ vissue lying under the epithelium of the
maﬁgin‘af the gingivas They found that it occupies a large
part of the space bebtween the alveolar crest and ithe singival
margin and mingles with the dentogingival fibres. Some

circular fibres originate from the cementum, others from the

bone of the alveolar crest,




‘alveolar bone,

From the description given, the function of the
circulayr fibres appears to be to maintain the tone of the
marginal pingiva in what might be called a Y"pupse string®
agtion around the teooths However it is difficult: to understand
how fibres midway between btwo teeth could fulfill this function.
IThey conld scargely pull towards. both bteeth at once as their
resuliant action would be neubtraliseds These central fibres
may have a different function, such as holding tomether the

buccal and lingual papillae,

Dentopericsteal group {Type C fibres)

On the buccolingual aspect of the tooth this group
runs from the cementum at right angles to the tooth over the

alveolar crest to Join snall fibres of the periosteunm of
(21) |

Irensseptal proup (Interdentel lipament)
This is a prominent and inmportant group which extends

from the cementum of one toolth over the alveolar creﬁt-ta‘the

cementum of neighbouring teethgbbindingthem‘tagethers(as)

(41)

It is formed of massive fibre bundles.
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Alveologinpival group (Eibres of  the alveoler ¢regf) ~~ — -

‘Tﬁis‘éreﬁp has been described as a small group which
arises from the aIVEﬁlér‘drest’éndkeﬁteads into the lamina
propyis and which is difficult to damaﬂstfaﬁe*€25)" It has
been demonstrated in thé.raﬁé(zﬁ) (25

Interpapilliary lipament

Mélchér(BG) described the interpapillary ligament s a
narraw'buﬁﬂle of densely packed gollegen fibres in the lamina
proprié of the aai.aeanecﬁingthe_veatibﬁlar and oral mucosas
Iﬁ méymiﬁgle with.éhe déutagingival fibyres and lies over and
at right angles to the ﬁranssePtai fibres, In the iamina
propria the ligament branchess Some of the fibres turm~é0wnwards
to mingle wii:h' the colldgen ;:s.f the attached giﬁgiva, Other
fibres run aﬁréigﬁt on or turan upwards to end in the ¢onneciive
tissne ¢f the papillaes The remaining fibres tﬁrﬂ mesially and
distally to join similar fibres in adjacent interdental areass
However Melecheyr did nobt stale on what maberial he based this
detailed deseripiion.

5tahlcﬁg) described the fibres of the c¢ol from human
autopsy specimens and found bundles of collagen fibres which

ran over the alveolar c¢rest in a buccolingual direection, Joining
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the buceal and lingual periosteum. This. sugpestod another
anchorags of the interdental tissues besides the dentogingival

and travsseptal fibres,

Eblmesczﬁ)

xamined biopsy specimens on the col of
young adults butb considered t@aﬁ vhe bundles of fibres seen
roneing in a buscolingual direction were cireular fibres onlys

there isy therefure, a conflict of views as Melcher
and Stakl agrsed that a bundle or bundles of collagen fibres
joined the oral and vestibuler mucosa of the col, whilst
Holmes considered that circular Fibres only were to be found,

it seems reasonable te suppose that such a Pibre group
or groups as Jdeseribed by Melcbher and Stanl econld exist to
ﬁelp to hold the buceal and lingual papillac together against
thg tooth,

Ugytalan fibres

Oxytalan fibres are a distinct fibre type separable
Irom collagenous, rebticular and elastic Fibres and which may
be immature or specifically modified elastie fibﬂaﬂgcqa)
Tissue sections of the periodontium oxidized with peracetic
agid, then stained with aldebydefuchsin show many fibres with

& briliient purple colour, which are nol collagen fibrestﬁg) (17)
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The aldehyde fuchsin stainable component of oxytalan fibres,
but not of elastic fibres, is removed by hyaluronidase, |
lysaggﬁe and Bfgluquragidase in peracetic acid oxidized sections,
The aldehyde fuchsin ﬁtainabie component of oxytalan therefore
appears to be of a mucopolysaccharide pature;(qﬁ) (30)

- Oxytalan fibres have been demonstrated in périadantal
membranes of man and in certain animals and in human tendans,“

ligaments and adventitia of blood vessels, When first seen

they may have a dismeter of 0,5 microns but may increase to a
| (9) (10)

diameter of 3 microns and may exceed 2 millimeters in length,

(13) (42) .. (20)

Humerous workers, Fullmer,
(32) (7)

Hannie, Gogpins,

Kanouse and Edwards, have shown that oxytalan fibres

iﬁse£§ into the c¢ementum at the neelr of the hooth and travel
with ihﬁifree gingival collagen fibré groups, gradually
decreasing in size and terminating varying distances from the
tooths They do not extend to adjacent teeoths Some oxybtalan
fibres circumscribe the tooth,

The function of oxytalan fibres is uncertain, but it
has been suggested that they may give added elasticity and
strength to the tissues and prevent overstretebinga(7} (14) (k2)

The distribution of oxytalan fibres in the col requires

(34)

clarifications Only one shtudy has been made specifically

of the ¢o0l, and this was in monkeys rather than in mans On

(13) (20)

the other hand, in other studies few if any oxytalan
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fibres were found in the inlerproximal sone, but it is not clear

4

whether the specimens had a col formabion,

& study of the human col therefore seoms reguired,

Elaatac fibreg

Blastic fibres consist of ﬁhe~Pr0teinelaatin,*whicﬁgis
%eyy'ﬁésiﬁtaﬂt to c¢hemical chanpes They érel@ﬂg and nErrow
ranging from less than a_miéﬁéﬂ to af£e§;mi¢ranﬁ'%hickﬁessﬁ
Llastic fibres are selectively, bub not execlusively imd@ntiﬁiéd
‘by'éléehyﬂe fﬁﬁhﬁiﬂqiqﬁ) | 1

in contrast to oxytalan fibres, the humen gingive
contains only a few elastic fibres which, for the mosi part,

(12) (39) (48)

are confined to the walls of blood vessels.

Therefore the aime of %hiﬁ study were

(28)

12

1¢ To ddentily the interpapillary ligament in the human gingival

c&g.g

25 To idenvily the regular digiribution of oxytalan fibres in

the human gingival col.
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MATERIALS AND METHODS

Bight biopsy spec¢imens of the interdenial gingiva, with
the morphological shape of the coly were obtained from six girls
éﬂd two boys in the 12 to 15 year age range whoy except in one
casey were to have teeth extracted before orthodontic treatment
was starteds Three of the speaimené'were from the molay, four
from the bicuspid and one from the canine-bicuspid regions,

Cf the eipht specimens, six were of moft tissue, one was of
:giégiva.attaeheﬂ to a tooth and one was a block specimen with
two teeth and aiveglﬁrﬁbaﬂe intacts @he’gimgi?a'af eagh '
sygaimeﬂ, expept the dvlock specimeﬁiwag ¢1aﬁsifieadas
¢clinically normal. |
| Snfgi&&l removal of the specimens was Qarfieé ot undey
Local anaesthesia with a sharp scalpel and with careful use of
an elevators Efforts were made %o oﬁtain the interdental
gingival tissue attached to the'éxtraetad ﬁéﬁtﬁ ﬂ$ to previously
undernined bone of the alveglar afeat¢ but these were |
unsuccessiul except in one cases The block specimen was

obtained under general antesthesia, using a high speed air
‘éatar to ent through the rooits of the two teeth goncerned and
the intervening alveolar bone. Three other specimena,iseen to
bé éaﬁaged afte& surgical remavai,'were discérdea;

Specimens were fixed.inwﬁe;ﬁra;'buffered formaldehyde

for 48 hours, embedded inm paraffin wax and sectioned serially




at 10 microns, four in the buccolingual, two in the mesiodistal
and two in the oecclusal planecs. nacal(B?) {Omega Ghamiaal
Corporation, Hew Yetk) was used to decalalfy*the two hard
tissne syecmmeﬁs, 1nﬁb9th:a£'whlch axyvalan,xlhrmﬁ wnre found,
‘whieh,stalned ammmlarly t0 those in the nﬂnwdecalcmf¢eé; soft
tlaﬁue spec¢men$n

in five specimens all éechiaﬂﬁ cut were mounted but in
three gaéeé a step précedure was useds |

In ordeyr tﬂ‘differentiate ny%alan,fibrea fxam:elaatic
fibres and nucopolysascharide concentrations =il gpegimens were
sﬁained ln.seauéﬁee'with-aléehyde fTuchsin preoxidised with
agetic acid and followed by Hﬂlmifeaanﬁerstaing with bhyalureonidase
&igestienuimmadiataiy'aféer~preaxiﬁaﬁianﬁ and with aldehyde
fuchein and Holri counteérstain only.

The following taﬁle(ﬂa) vas used for differentiation,
axytalaﬁ fibwe$ being identified by their purple colounr when
stained with peracedic acid oxidized aldehyde fuchaln and by
thelir lack of colour with the other two staine, as well as by .

{16}

thelilr fibril struciures
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Poragetic aeid

oxidation
?@racetiﬁ aoid *
oxidation hyaluronidase
’ P s

Aldehyde |
fuchsin aldehyde fuchsin aldehyde fuchsin

Oxytalan fibres . - Ph P 4fe
Elastic. fibres - Ph B -
Mucopolysaccharide P3 Pl ~ P2

P = purple Results recorded from « to & with 4 indicating

a strong reaction,

Five of the eaﬁly‘ﬁgeczmenswwere also shained with
heematoxylin and eosin, and silver stain, bukt as it was fauna
that caﬂlagenafibre bundies could be clearly seern with the
Halml countersiain alone, this was not carrvied out in the

remaining three spegimenss

Peracetic acid was prepaved according to the method of

Greamﬁyan;(aéj and was wvefrigerated when not in use; Oxidabion

0f specimens was carried oubt for thirty minutes at room

temperature, Aldehyde fushsin was prepared according to the

(24)

method of Gomori., 1t was aged for 72 hours before use and

was discarded after one week, The peracetic azeid aldehyde fuchsin




Halmi steaiming resction was carricd oud s desoribed by
Fallmer and zsillie; (17) Enzymatic digestion with testicular
hyaluronidase (Bri;ifah Drug Bouses Ltdy) was earriad out by
the method shown in F‘zﬁl:_i.zziér,;(ﬂ) Silver staining was carried

out by the method of Laidlaw, (35)

......

16
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RESULTS

Ihree dimensionzl retonstruciions of epecimens

¥ ¥

A elearer piciure of the‘aiatﬂibuﬁioaﬁaf collagen and
oxytalan fibres was gained by superimposing bracings of some
slides from each specimen on each obhey,

A small mirror was suspended over the microscope and
the image of the section was thrown onto a sheet of paper
pinned to a walley The outline, epitheliial lining and, where
popsible, internal details wWere traced, Bach sechion was
few;#amined under the microscope at a higher magnification
and the patitern of the m&in.fibre-buﬁéleﬁ WAS drawn it

The tracings were then reitraced onto clear plastic
sheets wsing different coloured inks Ho represent gingival
outline, collagen fibre¢ bundles, oxyhalan fibres and
mucopolysactharide concentrationse @iﬁélij the %raaiagg;ﬁ@re
superimposed on éach other using the epithelial atitachmont,
gingival contour; incised gingival borders and, mhere'ﬁesaible,

tooth and alveolar cresial sublines, for orientabtion.

Specimen R1  with buccolingual plane sections of the ULlwS
interdental area of & male aped 13 %ﬂa’y&ﬁrs showed bucecolingual

collagen fibres at a low level under the cols A few irregular

oxytalan fibres were seen in one area only.




Specimen R2  with mesiodistal plane sections of the LL4-5
interdental arga of a foenele aged 13 years showed a regular
pattern of numerous small buccolinpgual collagen filbres seen
end on under the col. Some of these rose inte the buccel and
lingual papillae, whilst others sank to intermesh with fibres
originating from alveolar bene, Other fibre bundles, probably
of the transseptal group, weve seen to pass al right angles
under the buccolingual fibress Oxytalar fibres were present

around the lower buccolingual collagen Tibress

3 - ” X

fipegimen B3 with aeelugal.piane sections of the IR6~7
interdental arez of a female apged 13”%ﬁ2.years showed extremely
denge bugcolingual collagen fibres 2t a low level joining the
buccal and lingual papillae, Some fibres vose Yo terminate

in the peaks of the bucceal and lipgual papillacs Dense
ivregular concentrations of oxytalan fibres werp present ag

the ¢onflivence of the buceolingupl, alveclogingival and
dentogingival oollagen fibre groups whilst elsevhere opytalan H:
fibres travelled with and otcoigionally at »ight angles to the

collagen Iibres.

18
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Specimen R4 with buccolingual plane sections of the URG-?
interdental area of a female aged 12 %ﬂa.yearﬁ showed
buccolingual collaegen fibres which joined the lamina propria

at a low levels  Some of the fibres raée to intermesh with Iibres
of other groups in plexi in the buccal and lingual papiliae,
Uxytalan fibres were numerous at the iﬂﬁerweaviﬁgefiaﬂllagen
fibres in the plexi of the buccal and lingual pepillae and a

few oxytalan fibres travelled with the buccolingual coliagen

Specimen RS with buccolingual plone sections of the TRGwY
interdental area of a female éged 1% %ﬁé,yearﬁ showed numerous
small hu&cﬁlingﬁal collagen fibres joining the bucecal ang
lingﬁal.lamiﬁa;yragria-at a low level, Some of the higher
fi%reé vose towards the peaks @f’thé buccal and lisgual papillac.
Numerous cxrybalan fibres were present at one end of the
interdental area, some travelling with the buccolingual ¢collagen
fibres, . Small concentrations of oxytalan fibres were present

in the middle of the cal as well as a large congentration

apparently associcled with the dentogingival collagen groupe.

Specimen R6 with mesiodistal plane sections of bthe UL4=5
interdental areca of a female aged 13 years showed no ¢lear

collagen Libre patterns Nor were oxytalan fibres found.
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Specimen R10 with buccolingual plane sections of the ULBeh
interdental area of a2 male aged 15 years was a decalcified block
spe¢imen, Collagen fibwes joined the buccsl and iingual papillae
and lamina-prcpriafbu#‘in.amvery ivrrefuler fasghiony They
emanated from a large fibre plexus in the middle of the col,
Collagen fibres also rose from this plexus te the col lininge

In one section some collagen fibres seen end om could have heen
transseptal fibress Oxytalan fibresc were found in pavt of the
central collagen fibre plexus as well as accompanying buccolingual

collagern fibres in the buegal papillas

Speeinen R11 with occlusal plane sections ef‘theuﬁLﬁwE
interdental arsa of a female aged k& ﬁéz years showed
buccolingnal collagen fibres joining the bugcal and lingual
papillae at a low level, At & higher level dentegingivai
collagen fibres entered the col and at a higher ievel ﬁ%ill
civeular fibres were seen close to the tooths Jﬁ.féw'bmyéalan,

fibres only were aasﬁeiaﬁeéiwith the dentogingival @aliagen

Tibres.




DISCUSSION

The Interpopillary Ligament

Out of aightrspecimané-anmy one R%, Figures 6 to 9,
conformed to Melcher's description of a narrow densely packed
bundle of collagen fibres in the col joining the oral and
vestibular mucosa,

Of the remainder two specimens, R1 and R11; showed some
fibre bundlesy though not dense; passing buccolinguzlly under
the coly two specimens R2, Figures 1 to 55 and RS showed
numerocus small buandles passing buccolingually under the ¢ol,
one specimen R4 ghowed fibre bundles passing buccolinguelly
across the col but joining fibre plexi in the buccal and
lipgual papillae, one specimen RiQ, Figures T4 and 15, showed
bugcolingnal fibre bundles across the zol but emanating from a
central fibre plexus and one specimen R6, Figure 1%, showed no
¢lear orieptation of the fibre bundles,

Thevefore Findings in this study 4id net show that a
diserete interpapiliery ligament or narrow dense band of collag
fibres, as described by”Mélcher,{Eé) always exists but was more
often in accordance with Stahlis(ﬁaj deseription of a number of
buccolingual fibre bundles, sometimes quite widespread,

However, in seven out of the eight specimens a

buccolingual collagen fibre system, varying considerably in

21
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densivy and distribution from specimen to specimen, joined
the oral and vestibular RUCOst.

The variability in the density and distribution of the
buecolingual collagen fibre bundles of the subjests in this
:studyfmay be ﬁxylain;ﬁ by the wériedqmafpﬁalogy of Ghe
interdental spacess In the case of teeth which had only just
come inito ccclusion gingival fibre bundles might s5ill be in
the process of altering their ovientation and densiby Lo adapt
to newly expericnced stressess

Girgular fibres, when occasionally seen, were small aad
cloge to the tooth and ab e higher level than the buccolingual
iibre bundless The meorphology of the col, in which Hﬁlmes(gi)
described cireular {ibres, wmay have bé&n different owing to
further pasgive ervuption of the tesith in hig older subjects,

Collagen Tibre bundles running in a mesiodistal direection
under the buccolingual fibre bundles were occasionally ceeng
Pigures 5 and 1%, but not as a dense coanbisuous group  joining

<50}wh5 also found

two teeths Yhis is in agreemendt with Stahl,
whal he considered Yo be transseptal fibres, bub, from his own
description, they did noit form a dense group. He almy referred
to the buccolingurl fibres as a Yerestal periosteum™, in whieh

case a dense fibre group could scarcely pass at right angles

under them,
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Leytalen fibres

Whilst oxybalan fibres were frequently secen, findings
in this study did znot éhaw ﬁh&%ﬁﬁhérE'waa a.reguiar*diﬁﬁriﬁﬁtion
ol hhém'wiﬁh.cailagen fibre greﬁps, nor that ﬁhere Yas an
ouwytalan nebwork as deseribed by Xohl and Zande?¢(3%3 There
were, in faet, groéat variations in'denaityhénd &istfibuﬁian‘
of oxytalan fibres from specimen to specimens

in some places, Figura$‘9 and 12, axybalaﬁ fiérea
travelled with collagen fibre bundles, in others, Figures 10
and 12, they passed éﬁ“xigﬁ% apgles to tha-aaliagaﬁ‘fibre
bundltess and in others at the juncition of different collegen
fibre groupsy Figure 8, bthere were sometimes dense irregular
concentrabions, "

Oxytalan fibyres, passing ab right angles to the collagen
fibre bundles, have beexn deseribed in the pericdontzl membrane

(42)

“byiFullmer{?E) and Rannie, but not previously in the giﬁgiva,
Nor have dense iyregular concentraticns of oxybalan fibres been
described previouslys

There may be several reasons fop the differenceées between
L13) (&2)

the descripiions of the previous workers, Fullmer,

{20) (7)

Rannie §

Goggins, and Edwards' '’ and the findings in this study,
The interdental papilloe examined way not have had the morphologic
shape of the col, the subjects may not heve been in the age group

of those in this study, and there may have been differences in
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the collagenous fibre systems of the experimental BAind s UEwd=-
compared with human subjecis.

In their study of the col of nonkeys, Kokl and Zaﬂ&ep{B&)

described a.regular'arrangemea£ of axytalén fibres, They
examined aldehyde fuchsin étainedsecﬁianspreaxidiaédrwith
peracetic acid and did not atbempt to differentiate oxytalan
fibres from possible mucopolysaccharide concentrations by
interposing hyaluronidase digestion befween the peracetic acid
oxidation and aldehyde fuchsin stains, 2s was done in thié studys
it is possible therefore that some mucopolysaccharide concentrations
were dincorrectly rvecognised as oxytalay fibrese Uhilst in this
study, Jitvle or only wnoderate amounts of mucopolysaccharide were
occasionally found, one specimen, Figurée 13, showed pich
widespread concentrationss. ﬂ

Kokl and Zander(gg) confirmed Fullmar*ﬁﬁq&) chservasion
that whilst oxytalan fibres were denatured in inflammatory areas,
they were more resistant to this process than were collagen
'fibreaﬁ in the present study il was assumed that if oxyialan

fibres were denatured they would fail te stain as typicel

oxytalan fibres with the three dilferential stains used,
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Function orf oxytalan Tibres

It has been suggpested that, because of Lheir staining
reactions and distribubion, exyﬁalan.fibres:ara related %o “
elastic fibres and may impart an clasticity Yo the ﬁiﬁﬂﬂegg(qﬁ)
It has also been suggesved that oxybalan fibres may prevend
overstretehiing of the %isaueﬁ in certain areas(T) and that
ﬁhe weaving of oxytalan fibres between collagen fibres may

givé added ﬁ%rengtha€h23

It seems morve likely that the strength
of the tissues is provided primarily by the collagen fibres and
that the main funchion of the fibres ig to inpart elasticity. j
This eoncept of the oxytalan fibres is supporied by
thelir concentrations and distribuiion in fhis studys perticulariy
at the junction of different collagen fibre groups which would
pull in different directionss The largest concentrations were
found assoclated with very dense collagen fibre bhundles in a
specinen from the lower molar region wheve the greatest forces
to the periodontal ligament and gingival fibres would be exerted
as a result of mastication, Weaving of oxytalan fibyres bhetueen
collagen fibres was slso seen, This is in agreement with

(#alwhg-state& that there is a difference in the number

RBannie
¢f oxytalan Tibres in buccal ss opposed $o incisor teeth of

monkeyss
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Suprasiveolar fibres and orihodontic relapse

Crihodontic relapse may be regarded as a éeturn.af
teeth to a previcus state less favorable than one recently
obtainedg'ﬂdamaené<?3‘ Experimental ratatinﬂaaf teeth has shoun
that some gingival ﬁallagén.fihre bundlies remain displaced and
stretehed long after tooth tb'baﬂ&periaéﬁﬁéal fibres have
(7) (43) (44) (45)

rearrangeds
Therefore relapse of rotated teeth aftor retention
appears %o be caused by a “"recoilV of the displaced and stretched
gingival and transseptal fibress Surgical iﬁterventi@n,-whiéh
disrupbed the supraalveolar fibres, has been shown te decreasé
relapse after orthodoatic taetﬁlmavemenﬁg(&) (8) (527 (53)
& buccolinguel collagen fibre system in the col would
therefore play its pard in aﬁy relap$e regulting from receil
of the suprazalveclar collagen fibres, which have been deseribed
as a tough,; tenacious; tendinouselikeé band of tissne survounding
the ﬁaeﬁh¢£51§
The effaatixﬁngsa cf“eamiycorrectianf'bverratatian(QBDf(#Q)
-and yrﬂlcngad reﬁeu%iaa ig.aehiéﬁing-an increased stability of

1 (&) (8)

rotated teeth has been gquéstioned. Edwards has shown that

& relatively simple surgical technique is effective in decreasing
orthodontic relapse ¢ a radical gingivecitomy as carried out by

(51)

Thomson is not necessary, This study suggests that where a

dense or extensive buccolingual collagen fibre group is present;
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there may be a correspondingly less dense transseptol fibre
groups This would be fortunate; as wvhere teeth are in contact
access with a scalpel to the insertion of the transsepial fibres
'weulé‘be.;ather difficults The effeatifeness af‘the surgery
may result mainly from the sgectioning of the &éntgg;ngivai
gqllagan.fibréa which allows the displaced gingivgl Tigsue to
return to ites oviginal position before reattaching to tlhe tooth.

it has also been Eugggsted~by‘3eese(4)ané EdwardEQS}
that the elastic~like oxyialan fibres may play an important

(4)

yartc in relapses Boesse went s0 far as to clainm that diapiéaeé
oxytalan fibres were the primavy etiologic factor ia.reiapaéﬁ
Oxytalan fibwe$ were found in.aufficiently“large concentrations
in this study to coustitute a potential éenditian cﬂﬁtributing'

0 relapse,
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Loed for further studics

iﬁ may be eﬁpéctea thét relapse tendency“aftef Qrﬁhaéﬂﬁtic
treatment willk ée greatvest in those cases wﬁer% very denge
concentrations of cailaéan fibre bundles aﬁd Qxytalag.f;hres
arepreﬂeﬂﬁ;‘ This study suggeéts that there nay ve &
i.relaﬁiﬂnghip betwéen the densities of oxytalan fibres and the
collagen fibre bundless Where ﬁeliageahuua;ea arve gubjeatedtd
to increased functional demands, they may respond to the incrcased
stress by becoming very larges In such cases dense concentrations
of elasticwlike oxytalan fibres may zlso form Lo impavrt resiliency
to the tissuess 1* Lf(

in these Gases surgical intervention ?n prevent relapse,
yarticularly alfter orthodontic rotabtion of the teéthj may be
'henefiﬁial, 1§ not essential, It would be helpful if such cases
could be recognised and if simple surgery could be carried out
routinely on completion of orthodontic treatment,

Furﬁhgr histological studies ave needed to try %o relate
the histological pictiure, and particuvlarly the density and
distribution of the collagen bundles and oxytalan fibres, to the
magiticatory iforces experiehc%d by the teeth, It might eventually
be possible to envisage the histological picture of the gingival
fibres from the clinical picbture, By taking into account Ffactors

such as type of malocclusion,; strength of masticatory muscles,




X~ray evidence of bone denslty and age of the paticnt, the
orthodontist would then be in a better position to decide

whether surgical intervention was neededs
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SUMMARY

A review of the literature showed a disagreement regarding
the existence of the go—called inﬁefpapillary ligament as well as
regarding the numbers and distribution of oxytalan fibres in the
human gingival cols

in order to try to test for the interpapillary'ligameﬁt
and to examine oxytalan fibre distribution eight biopsy specimens
with the morphologic shape of the col were obtained from the
molar, bicuspid and canine=bicuspid regions from children in
the twelve to fifteen year age group,

Of the eight specimens, six were of soft tissuey; one
consisted of gingiva attached to a tooth, and one was a block
specimen with two teeth and alveolar bone intact., The giogiva
of all specimeng, except the block specimen, were judged
clinically to be heéalthy. The specimens were fixedgfégeal@ifiéd
and sectioned in the buctolingual, mesiodistal and ocelusal planes,

A differential staining procedure was used to identify
oxytalan and elastic fibres and mucopolysaccharide concéntrations,
£11 specimens were stained with oxidized aldehyde fuchsin with
Halmil countersbain, with unoxidized aldehyde fuchsin with Halmi
counterstain, and with testicular hyaluronidase digestion
interposed between oxidation and the aldehyde fuchsin stain
followed by the Halmi stain. Some specimens were also stained

with haematoxylin and eosin, and silver staing




In order to study the patiern of distributiﬁnlaf collapen
fibre bundles and oxytalan fibres thrgughaut-tpe specimens, three
&imensipnal reconstructions of the inﬁerdental ginéivarWQreimade
in the“ﬁesigdistal¢ bucgéiingual an&‘occluaalplanea by
Euperimppaipg ﬁraﬂaparent sheeté on which tracings of slides had
been made.

Certain conclusions were_thﬁn drawn regarding the
existence of the interpapillary ligameﬁt and the numbers ana::
distribution of oxytalan fibres in the col and the need for

fur?hﬁrﬂatu@ieﬁa




CORCLOSIONS

1« A discrete interpapillary ligement, as des¢ribed by Helcher,

was not found generally to exist, but the majority of
spegimens showed buccolingual collagern fibrée bundles of
very variable density and distribution which joined the

oral and vestibular npecoste

Cxytalan fibres were frequently found in the interdental
papillae but there'was"na regulay patterns They varied
from a fe%*ﬁibres only to dense irregular concentrations.
They frequently travelled with collagen fibre bundles
and in some cases passed at right angles £o thems. This
irregular arrangémeni sugrested that they may give added
glasticity to the btissues in certain stress areasy
particulaprly where different gingival gollagen fibre

groups intermésh,
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Figure Slide 35 (R2) x 60

aldehyde fuchsin with Halmi counterstain

Higher powered view of the middle of the same specimen as .
in Figure 1, Any mucopolysaccharide coneceatrations or
clastic fibres weuld be indicated by purple stains, This
i;@icates that the purple stains of Figure 2, and similarly
sﬁainedzslidea are oxytalan fibres, This photomiérogranh
may be compared with ome from a different specimen

Figure 13 (R62 whﬁ@e_ﬂeﬁﬁe_muoapalysacchazide coneentrations
were geen, INumerous small collagen Iibre bundles are seen.
end on in the middle of the secticn at A. Collagen fibre
bundles pasaigg:meﬁ%nﬂista§lyiaQQer them at B may belong %o
%h; transseptal groups On the left at € vising fibre bundles

appear to belong to the dentogingival groups
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Fipure 6 Slide 8§ (R3) x 18, ILR6~7, occlusal plane, perscetic

- acid, aldehyde fuchsin with Halmi counterstain

This and the next two photomicrographs, that is Figures 6, 7 and 8,
are adjoining and overlapping areas from the same section ab

titie base of the denial paﬁi1£a¢ _mhe cutlined érea is seen ab
higher magnificabion in Figure 9, Thede is eoxbensive inflammation
of the mesial sloye of the iﬂ%er&enﬁal gingiva at A and of the
1inéua1 papillia st B; Dense buccolingual collagen fibre bundles

at C pass across the section v with oxytalan Tibres travelling

with and between then,

Figure 7 -S}ide 8 (Eﬁ)*x‘ﬁSQdL§637; occlusal plane, peraneﬁie

acid, aldehyde fuchsin with Halmi counterstain,

This is ap areca overlapping &nd adﬁaiﬂiﬂguFigureﬁﬁg The dense,
bucéalinéﬁél collagen fibre bundies at 4 radiate into the

buccal papilla at B and intermesh with dnse rising alveologingival
collagen fibre bundles secen at Cy There is part of a large dense
concentration of oxyitalan fibres at D« OClaw like epithelial

extensions of the col lining extend into the underlying

inflammatory areas
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Figure 8 Slide 8§ (23)3:18$ IR w7 ooclusal plans, peracetic

acidy aldehyde “fuchsin with Halmi counterstain,

This is an area adjoining Fipure 7. Dense alveologingival
tollagen fibre bundles are seen end on on the right at A,

An extensive concenbtration of oxytalan fibres akb By part of
which is seen in Figure 7, is présent at the confluecnce of

the bugcolingual, alveologingival and denvogingival collagen |

fibre grouns

Figure 9 Slide & (B3} % 60, IR 6~7, coclusal plane, peragetis

acid, aldehyde fuchsin with Halmsi counterstain,

This is & higher powered view of the dense buccolingual collagen
fibre bundles in the outlined ares of Figure 6, Purple oxytalan

fibres, indicated hy arrows, can be seen travelling with them,
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Fipure 10 Slide 20 (R3) x 125 IR 6-7, occlusal plane,

peracetic acidy aldehyde fuchsln with Halmi counterstadn.

This is an area of the buccal papilla of the same specimen as
seen in Figures 6 to 3y Collagen bundies travelling in the
ccclusal plane interweave in the Fform of & plexus § some bundles
rise vertically at A& into this pléxmus, Two purple stained,

oval shaped oxytalan fibres, indicated byaﬁrQWﬁg rise between
and at right angles #0 those collagen bundles travelling in

the occlusal planc,




Figure 11 Siide 20 (R3) = 125 LR 6~7, occlusal plane, peracetbie

acid, aldehyde fuchsin with Halmi counterstain,

This photemicrograph is from the same set¢tion as Figure e
Purple oxytalan {ibres are very aumerouss Some brayel with
the eollagen fibre dbundles as at A, bubt many are seen end on
as at B, passing between and at right angles to collagezn fibre

bundles travelliing ir the ocelusal plenes
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