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The relative merits of radical elimination of pathological peri- 
odontal pockets, i.e. gingivectoniy, compared with iiiore conserv- 
ative surgical methods involving the reflection of flaps and the 
curettage of the soft and hard tissue walls of the pocket with 
subsequent re-positioning and suturing of the flaps, are of great 
importance in the field of periodontology. 

Experimental studies of the tissue regeneration, after each of 
these types of operation, on the clinically healthy periodontiuni 
of inan or  animals would obviously be the best method to eluci- 
date this problem. The use of clinically healthy tissues for the 
experiments would show the different phases of healing under 
similar conditions and serve :IS a starting point for studies of 
pathologically affected tissues. 

Relatively few experimental studies of gingivectoniy have been 
carried out. A review of published work on this subject was in- 
cluded in a paper by the present author ( P e r s o n ,  1959) and the 
results compared with his own observations. 

Many more papers dealing with flap operations have been pub- 
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lished. Most attention has been directed tow:irds the possibility 
of obtaining re-attachment by this type of operation and :I variety 
of opinions have been put forward. 

ilfeger (1932) seems to have been the first to investigate experi- 
mentally the results of flap operations. He carried out these opera- 
tions on the clinically healthy periodontiuni of two dogs and 
found that, even if a clinically satisfactory result was obtained, 
there was always histologic evidence of chronic inflammation 
and proliferation of epithelium down over cementum, and that 
“. . . ein his dahin gesunder Zahnfleischsauiii in einen kranken 
umgewandelt werden IIIUSS”. Stones ( 1934) produced experiinen- 
tally deepened pockets on monkeys, either by simple separating 
the subgingival epithelium and connective tissue from the ce- 
iiientuiii or by also scraping away the cementum lining the arti- 
ficial pocket. In the first series he found that “. . . occasionally, 
complete re-attachment of the epithelium and underlying con- 
nective tissue to ceiiientuiii was effected.”, but in the second 
series that ”Partial re-attachiiient is frequently observed and the 
usual site is a t  the base of the pocket or i n j u r y . .  .” 

Skillen & Licndyuist ( 1935, 1937) produced artificial perio- 
dontal pockets on dogs with healthy gingivae and studied the re- 
sults histologically after varying periods of time. They concluded 
that connective tissue re-attachment can only take place in a 
very small area at the apical and of the artificial pocket because 
of the rapid proliferation of the pocket epithelium. Morgenroth 
(1940) carried out flap operations on dogs and studied the histo- 
logy of the healing wound two months after operation. He found 
that, after this period, there was chronic inflammation in the 
area around the experimental lesion with proliferation of the 
pocket epitheliuiii down along the cenientuiii. Thus, he believed 
that the previously healthy tissues had been converted to a per- 
manent state of chronic inflaiiiination. Rorden (1948) performed 
flap operations on both man and dogs and showed histologically 
that “The connective tissue fibres of the periodontal iiienibrane 
will re-attach themselves to the tooth cenientuiii.” He also drew 
the rather surprising conclusion that “New ceiiientuiii, bone and 
connective tissue are not essential for re-attachment.” The only 
explanation for this conclusion would appear to be that Borden 
had not in fact produced “t1et:ichiiient” by breaking the union 
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between the cementum and the Sharpey’s fibres so that all that 
he had studied was the healing of a simple wound. Beube (1947) 
studied the regeneration of the marginal periodontiuni in dogs. 
He made a curved incision in the niucosa, reflected a soft-tissue 
flap and removed buccal bone, periodontal membrane, cenientuni 
and some dentine and then sutured the flap back into place. After 
27 days, he observed new ceinentuni formation on the damaged 
dentine surface and deposition of new alveolar bone. “At 2 years, 
a structurally wellarranged, new periodontal niembrane was 
present.” In this series of experiments, the operation did not 
involve the gingival niargin so that the type of healing is not 
representative of the healing after flap operation since it is the 
periodontal pocket which provides the major problem in the re- 
generation of the periodontal tissues. These experiments of Beube 
are, however, very interesting since the healing process in the 
periodontiuni was studied from as  early a s  24 hours after opera- 
tion and thereafter a t  varying intervals for up  to 2 years. These 
results thus provide a good basis for comparison of the healing 
after reflection of this type of flap with the type of healing which 
follows a “flap operation” involving the marginal periodontium. 

Glickman d Lazansky (1950) compared the histologic picture 
of healing after gingivectoniy with that after flap operation and 
found that there was good restitution of the periodontal tissues 
after both types of operation; these experiments were carried 
out on dogs with chronic marginal gingivitis. Linghorne & O’Con- 
nell ( 19501 reflected muco-periosteal flaps from the marginal 
periodontiuni of dogs, exposed and removed bone to a depth of 
about 6 111111 and removed the periodontal membrane to the level 
of the resected bone. In some cases the tooth was scaled, in 
others, no scaling was done. After 18 days, the gingiva in the 
upper jaw appeared clinically normal but healing in the lower 
jaw was less satisfactory. There was histologic evidence of “suc- 
cessful’’ connective tissue attachnient in the upper jaw with de- 
position of new cementum, preceded by resorption of both ce- 
nientum and dentine. In the lower jaw where the result was 
poorer, there was an  epithelialized pocket and only little re- 
attachment. 

A more recent study by the same workers (Linghorne & O’Con- 
n d ,  1951) using the same methods except that bone chips were 
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packed into the pockets in some cases, confirmed in general prin- 
ciple the results of the earlier investigation. 

In his re-attachment experiments, Waerhnug (1952) produced 
artificial pockets by removing periodontal iiieiiibrane and ce- 
mentum and studied the results histologically. Out of 21 cases, 
some re-attachment was attained in 13, while in 8 it failed coni- 
plete. He concluded that this method was very unreliable in pro- 
ducing re-attachment. 

In a series of experiments on clinically healthy human gin- 
givae, Morris (1953) studied the histology of the healing of 
surgically created pockets. In some cases, cementum was removed 
from the root surface, in other cases this was left undisturbed, 
except that a groove was cut in the tooth with a bur a t  the apical 
border of the wound. A clinically satisfactory result was obtained 
in 19 out of the 20 cases. Five of these were studied histologically 
”. . . after healing intervals ranging from 21 to 106 d a y s . .  . Con- 
nective tissue healing took place in all surgical pockets against 
both dentine and cementum . . . Cellular cementum and ceinent- 
oid were deposited in all types of root surfaces.” Morris (1957) 
also studied the healing of human periodontal tissues following 
surgical detachment froin non-vital teeth. He observed that  
“Healing occurs directly with the dentine of vital teeth and 
ceiiientuiii of vital and non-vital teeth, and does not occur with 
dentine of non-vital teeth.” In subsequent studies (Morris, 1960) 
he found that there was a difference in the reaction of non-vital 
teeth from which the pulp had been extirpated but no root-filling 
inserted, and root-filled teeth. In  the former, there was deposition 
of new cementum on parts of the exposed dentine and the old 
cementum while new ceiiientuiii was deposited only on the old 
ceiiientuiii of root-filled teeth. 

Jansen, Copples, & Verdeniirs (1955) carried out flap operations 
on dogs. They burred away the upper part of the buccal alveolar 
bone and periodontal iiieiiibrane and cut a groove in the tooth 
opposite the bony defect. Thereafter, the flap was carefully su- 
tured back into place so that ”. . . contamination and the ingrowth 
of oral epithelium could be excluded.” They found that the repair 
of alveolar bone proceeded inuch more rapidly than the apposi- 
tion of cementum in the groove. “After two or three months the 
gap in alveolar bone is completely f i l l ed . .  . The root defect on 
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the contrary remains clearly discernible a s  only the shallowest 
defects are conipletely filled up with cenientuni.” 

An investigation which did not deal with the healing after flap 
operation, yet is of some interest in this connection, was carried 
out by Linghorne d O’Connell (1955). They produced patholo- 
gical pockets in dogs by reflecting a gingivo-periosteal flap, 
removing some niarginal alveolar bone, applying a “periodontal 
cement pack” a t  the base of the incision and suturing the flap 
back into position. This pack was renioved three weeks later, 
and, after three months, a periodontal pocket was seen to hare  
developed. A new pack was then inserted and was removed after 
24 hours, when the root surface was scaled. The animals were 
sacrificed after a further 15 nionths and material was taken for 
histologic exaniination. It was found that regeneration of the 
periodontal tissues had taken place where there had previously 
been an  epithelialized pocket even though the pocket epithelium 
had not been removed. Complete re-attachment had taken place 
with forination of new cementum. Linghorne & O’Connell ex- 
plained this by suggesting that the connective tissue beneath the 
epitheliuni a t  the base of the artificial pocket begins to proliferate 
and gradually pushes the epithelium up in a coronal direction. 
Thereafter, dentine is resorbed and connective tissue cells with 
“osteogenic potentiality” differentiate into cenientoblasts. These 
form new cementum which fixes the connective tissue fibres to 
the tooth. 

Siniilar experiments were carried out by Linghorne (1957) 
although, in this series, he used “autogenous bone grafts”. Prior 
to inserting these, :I new gingival flap was made, the alveolar 
border “freshened” and the tooth scaled. Then the flap was 
sutured into place. Here again Linghorne obtained re-attachment 
with regeneration. of bone and periodontal iaembrane although 
the epithelial lining of the pocket had not been removed. 

Marfino, Orban, aS W e n t z  (1959) questioned the validity of 
Linghorne d O’Connell’s (1955) studies and carried out a similar 
series theinselves. Their results did not varify those of Linghorne 
& O’Connell. They found that new attachment of both epithelium 
and connective tissue took place in the apical third of the area 
between the original gingival inargin and the base of the experi- 
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mental wound. Gradually the epitheliuni spread apically. Its 
position, however, was dictated by the position of the apical end 
of the pack. For about two months after the surgical detachment 
the depth of the remaining pocket was reduced by recession of 
the soft-tissue wall. They concluded that ”. . . reparative healing of 
the dento-gingival junction is complete and functionally accept- 
able in this experiment but with deforniity, since a total regenern- 
tion of the original morphology did not occur.” 

Krclmer (1958) transplanted bone into surgically produced 
pockets and found that ”. . . in dogs it is possible to achieve re- 
al tachnient both with and without bone-transplantation by using 
a certain technique.” He added also that “In humans, however, 
blind curettage has been successful only in a few selected cases 
so why not niake the curettage directly by sight, reflecting the 
gingiva.” a 

Kohler & Ramfjord (1960) studied the clinical and histologic 
healing of human gingival niuco-periosteal flaps ”. . . avoiding any 
deliberate injury or curettage of the root surfaces.” They found 
that these flaps healed ”. . . without any significant loss of perio- 
dontal a t tachment . .  .” 

It will be seen from these studies that there is great variation 
in opinion on the changes taking place during tissue regeneration 
after flap operation. The most pessimistic authors believe that 
the periodontiuni remains in a state of permanent disease while 
others believe that coniplete regeneration and healing may take 
place. 

The operative technique is obviously of great importance to the 
final result. Sonie carry out simple detachment without damage 
to cementum or Sharpey’s fibres while others curette cementum, 
periodontal nienibrance and alveolar bone. Conditions for regene- 
ration of a functional periodontium are obviously much niore 
favourable after siniple detachment since siniple healing is :dl 
that needs take place. After the inore radical operative techniques, 
however, there must be formation of new cemcntuni, periodontnl 
iiienibrane and alveolar bone before reattachnient can take place 
and restore the damaged periodontiuni to function. 

Before a valid comparison between the tissue regeneration :if ter 
flap operation and that after gingivectoniy can be made, both 
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types of operation must be carried out under the same conditions. 
A suitable way of standardizing these is to resect the margin of 
the alveolar bone at operation and also to cut a groove through 
the cementum into the dentine thus damaging both tissues as well 
as the periodontal membrane. In man, they are frequently dam- 
aged at  operation in addition to being involved to some extent by 
the disease process. 

OWN INVESTIGATIONS 

The present author previously carried out an experimental 
investigation of tissue regeneration after experimental gingivec- 
tomy in dogs (Persson, 1959). A groove was cut in the cementum 
to mark the apical border of the wound, and the healing process 
was studied at varying time intervals froin 2 to 76 days after 
operation. The most significant features of the healing process 
were the appearance of marked inflaminatoryinfiltration around 
the bur-groove and the proliferation of pocket epithelium down 
along the wall of the groove. Towards the end of the observation 
period, the inflaniination had become chronic in character and 
the epithelium exhibited pathologic changes. This state of affairs 
gradually worsened as healing progressed. Fig. 1 shows the ap- 
pearance of the tissues at the last observation period, 76 days 
after the gingivectomy. 

As the healing wound was left undisturbed in these studies, 
these undesirable changes are probably attributable to the groove 
forming an area in which blood clot, food remnants, calculus, etc. 
would be retained. What difference would a bur groove or similar 
accidental defect make to the healing process after a flap opera- 
tion in which the flap is sutured back into place and can thus 
act to some extent as a shield for the underlying tissues? 

In an attempt to answer this question, a series of experimental 
flap operations were carried out on dogs with clinically healthy 
gingivae. These were performed under virtually identical condi- 
tions to those under which the earlier gingivectoiny oper a t' ions 
were performed and the tissue regeneration after the two types 
of operation was compared. 
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Fig. 1. 76 days after gingivecto- 
my. Epithelium has become 
fastened to the deutine in the 
apical part  of the groove aud 
has proliferated a short distaiicc 
aloug the cementum. Degenerat- 
ed epithelial cell (dE) cau h e  
x c n  011 the surface of the deu- 
t iue in the more coronal part  of 
the groove. There is marked in- 
f lammation and degeueration of 
the tissues in thc groove. (from 
P e r  s s o  11, 1959) .  x 45. 

Eqerimental Material and Methods 

The experiments were carried out on 7 dogs between the ages 
of 1 and 7 years, with clinically healthy gingivae. These same 
animals were used in the earlier gingivectoniy studies. Out of a 
total of 20 flap operations, 13 were performed in the upper jaw 
and 7 in the lower jaw. Varying numbers of teeth from one to 
six were involved in each operation. Altogether 35 teeth were 
studied histologically; 20 were from the upper jaw and 15 from 
the lower jaw. 

The operations were carried out under pentothal anaesthesia 
coiiibined with local infiltration with 2 % xylocaine-exadrine. An 
incision was made on the facial aspect of one or more teeth and 
a inuco-periosteal flap reflected. 

The alveolar margin was usually exposed when the flap was 
retracted and an  alveolotomy was generally carried out. In most 
cases a groove was also cut in the tooth with a small rose-head 
bur to mark the apical border of the wound. Thereafter the flap 
was replaced and fixed with interdental sutures. 



The wounds were allowed to heal for varying periods before 
the animals were sacrificed. Then, the teeth and surrounding 
tissues which had been involved in the experiments were removed. 
I n  this way material removed a t  the following time intervals after 
operation was obtained: 1, 2, 6, 8, 9, 10, 14, 15, 22, 42, 50, 56, 
57, 64, 7 1 ,  98, 103, 110, and 125 days. 

The tissues were fixed in 10 % neutral formalin, decalcified 
and embedded in paraffin. Serial sections 5 microns thick were 
cut and most were stained with Mnyer's liaeinatoxylin-eosin. 

Results 

A study of the histologic niaterial revealed that the regenera- 
tion followed a certain pattern. For the first 8 days after opera- 
tion, the connective tissue was extensively infiltrated by inflam- 
niatory cells and the groove in the tooth was filled by a blood 
clot which gradually became converted to granulation tissue. 
After approximately 10 days, the intensity of the inflammation 
was reduced and some differentiation of collagen fibres was ap- 
parent. At  this stage the first signs of resorption of the hard 
tissue were seen in the apical part of the groove. The pocket 
epithelium showed only a slight tendency to proliferate down 
along the ceiiientuiii and remained, in most cases, coronal to the 
groove. After approximately 50 days, a thin layer of ceiiientuiii 
had been fornied over the walls of the groove, and in resorption 
lacunae. Ceiiientuin formation continued until it eventually filled 
the lacunae coliipletely and thus foriiied a ceiiientuiii layer of 
considerable thickness with a smooth surface along the wall of 
the groove. The connective tissue gradually bec:iiiie more orga- 
nized, and collagen fibres became embedded in ceiiientuni. To- 
wards the end of the observation period, new bone form a t' ion 
was seen. The proliferating epithelium always stopped coronal 
to the new ceinentuni and there was little or no inflanimation. 
True re-attachnient had thus taken place with re-formation of a 
functional periodontiuiii. 

Variations, however, f rom this scheme of healing were occa- 
sionally seen. In on case, the epithelium had proliferated down 
the wall of the groove by 10 days after operation. In a further 5 
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Fig. 2. One clay after flap operation. The soft-tissue wall  of the artificial 
pocket is  wel l  defined hy a small area o f  haemorrluige ntitl there is  ii I)lood 
clot containing some i n ~ l a m m a t o r y  cells in the groove. Fragrncnts of 
:rlveolor hone ( I < f )  can be seen. X 48. 

cases after :I longer period, proliferating epithelium had reached 
the apical bordcr of the groove. This epitheliuin must prevent 
re-attachment so that :I satisfactory result would not be obtained. 

These unsuccessful cases will be discussed in greater detail on 
page 72 in relation to the other cases in which re-at txhnient  
over a greater or smaller area had been obtained. These latter 
coinprised such a large 1ii:ijority of the total number studied that 
they can be taken as representatiye of the healing process. This  
process will now be described and illustrated in detail. 

Fig. 2 shows the artificial periodontal pockct with the groove 
:it its base, one day after operation. Along the soft tissue wall of 



Fig. 3. Two days a f te r  f lap  opera- 
tion. So groove was cut  and  there 
is well-marked area  of hae- 
morrhage, containing inflammatory 
eclls, along the  soft-tissue wal l  of 
the pocket. At the  hottom of the  
wound where the  haemorrhage i \  
more diffuse the cementum has 
hccn accidentally damaged. x 18. 

Fig. 1. 8 days a f tc r  f lap  operation. 
The clot in the  groove has  been 
organized to  granulation t issue 
which is extensively inflamed like 
the  surrounding connective tissue. 
The pocket epithelium (pE) has  
beguii to proliferate. X 70. 
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the pocket, there is :I sniall sharply defined area of haeiiiorrh:ige 
extending down to the groove around which the heamorrhage is 
inore diffuse. The groove contains a blood clot with evidence of 
early inflanimation, and a few fragments of the alveolar bone 
which had been trininied away. The stage of healing after two 
days is illustrated in Fig. 3. Along the soft tissue wall of the 
pocket there is :I well-defined are:) of haemorrhage containing 
niany inflammatory cells. In this case there is no groove at  the 
base of the pocket but the cementum has been accidentally daiii- 
aged and, around this area of damage, the haeinorrhage is most 
severe and most diffuse. The underlying connective tissue shows 
early signs of inflaniniation. 

The connective tissue around the site of the operation bec:inie 
progressively more inflamed and proliferation of the pocket epi- 
thelium was apparent after 8 days, as can be seen in Fig. 4. Here. 
the pocket epitheliuni is proliferating down into the inflnnied 
connective tissue but is still some distance from the coronal edge 
of the groove. 0rg:inization of the blood clot in the groove has 
commenced, and inany new capillary loops and numerous infl:ini- 
iiiatory cells, mainly polymorphonucle~ir leucocytes, are to be 
seen. The inflamniatory infiltration extends a short distance 
apical to the groove. 

In all the sections examined up  to this stage, the union between 
the blood clot, and later the granulation tissue, and the under- 
lying hard tissue seems to be very weak. Indeed in niany sections 
a split had developed between them. 

Fig. 5 shows the healing wound 10 days after operation. A n  
area of dentine coronal to the groove has been exposed by acci- 
dental removal of cementum. The pocket epithelium has pro- 
liferated a short distance over the exposed dentine but has not 
reached the coronal edge of the groove. Granulation tissue fills 
the groove and some differentiating collagen fibres are visible in 
it. At the apical edge of the groove, resorption lacunae c:in be 
seen in both dentine and cementuni (Fig. 0 ) .  In this area, the 
granulation tissue is inore firnily joined to the tooth substance 
than it is in other parts of the groove, where splits between the 
dentine and the poorly differentiated granulation tissue have 
developed during preparation of the sections. The inflammation 



Fig. 5 .  10 days after f lap operation. 
The pocket epithelium has pro- 
liferated a short  distance along the 
exposed dentine hut  has  not reached 
tlie coronal edge of tlie groove. The 
granulation tissue in the groove is 
only slightly inflamed and there is  
differentiation o f  collagen fi1)res 
(Cf )  in i ts  apical part. X 70. 

Fig. ti. 10 days after f lap operation. 
A higher magnification of a n  area 
from Fig. 5 showing differentiation 
of collagen fibres and the resorp- 
tion lacunae in the apical part  o f  
the groove. x i 2 0 .  
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1 b 
Fig. 7. a )  15 days a f te r  f l a p  operation. l’here is no epithelial proliferation in 
the  artificial pocket. Pr imary  healing has taken place i n  t he  area coronal 
to the  groove. There are resorption lacunae along the  wall o f  the  groove and 
the connective tissue lies in intimate contact with t h e  dentine. X 7 0 .  

1)) A higher magnification o f  a n  area in the  apical part o f  the  groove showing 
resorption Iaeuiine and possibly cemento1)lasts start ing cementum formation. 
x 690. 

c )  .I higher magnification of a n  area i n  the coronal part of the  groove 
showing resorption lacunae with osteoclasts. x 690. 

in the groove is considerably milder than during the earlier 
stages of healing. 

Fig. 7 shows the state of affairs 15 days after operation. The 
epithelium has not proliferated down into the artificial period- 
ontal pocket in this case, and it is obyious that, during reflection 



Fig. 8.  50 days af te r  f lap operation. 
'l'he pocket epithelium has  pro- 
liferated down to the  coronal lmrder 
of the groove. The suh-epithrlinl 
and supra-alveolar connective tis- 
sue is inflamed bu t  there is  1 1 0  

evidence of inflammation along the  
wnll  o f  the  groove. The connective 
tissue in t h e  groove is closely 
applied to  the  hard  tissue. X 65. 

Fig. 9. 30 days a f te r  f lap  operation. 
A higher magnification of a n  area 
f rom Fig. 8. Cementoblasts lie in n 
row nloiig the  wall  of the  groove 
and  ccmentogenesis is  active. Con-  
nective tissue fibres a re  embedded 
in  the  cementum and lie a t  a very 
acute angle t o  the  tooth. X 690. 
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of the flap, the ceinentuni and Sharpey’s fibres in the area coronal 
to the groove have not been damaged (Fig. 5 a ) .  The only daniage 
has  been to the periodontal fibres some little distance from the 
cementum and these have healed simply. 

The healing in the groove is most interesting, for here the 
ceiiientuni has obviously been removed. Re-union between tooth 
and connective tissue thus requires true “re-attachment”, i.e. 
foniiation of new cementum incorporating Sharpey’s fibres. 

Resorption lacunae are visible in iiiost of the wall o f  the groove. 
LJnlike the earlier stages, the connective tissue appears to be 
closely and firmly adapted to the dentine, and a layer of cells 
can he seen in close apposition to this dentine. The general ini- 
pression is that early ceinentogenesis is taking place in the re- 
sorption lacunae in the apical part of the groove (Fig. 5 1 ) ) .  In 
the coronal part of the groove, however, there are still osteoc1:ists 
in the lacunae (Fig. 5 c ) .  

Fig. 8 shows a case 50 days after operation. The pocket epi- 
thelium has proliferated down to the coronal border o f  the groove 
where it has  been halted by a connective tissue barrier. h h n y  
plasma cells and lymphocytes can be seen in the connective tissue 
outside the groove. Inside the groove, the inflammation is inuch 
iiiilder while, along the wall of the groove, it is almost negligible. 

The wall of the groove is covered by a thin layer of newly 
formed cementum which is thickest in the resorption lacunae 
suggesting that there is a tendency for the surface of the groove 
to be smoothed out (Fig. I)). Fibres pass from the newly formed 
connective tissue into the ceinentuni. During that early stage of  
cementogenesis, they lie a t  a very acute angle to the tooth :ind, 
at  times, appear almost p;ir:illel to it suggesting that the perio- 
dontal tissue in this area have not yet becoiiie functional. True 
connective tissue re-attachment has, however, taken place so that 
further proliferation of epithelium is prevented. 

The next observation time is 56 days after operation (Fig. 10). 
Mild infl:iinmatory infiltr:itioii persists in the sub-epithelinl con- 
nective tissue and the epithelium has sent long finger-like proces- 
ses down into this inf1:iined connective tissue. This proliferation 
has, however, been halted coronal to the groove in :in are:\ which 
has :in uneven surface suggestive of sites of resorption. The sur- 
face down which epitheliuin has  proliferated is siiiooth and even. 



Fig. 10. 56 days after f lap operation. 
The sub-epithelial connective tissue is 
slightly inflamed and the pocket 
epithelium has proliferated down to 
the coronal border of the groove. 
Newly formed connective tissue fibres 
are visible in the coronal part of the 
groove while unorganized granula- 
tion tissuse remains in its apical part. 
Here too there is  a layer of cpitlieliuni 
(pE) without any  visible connection 
with the pocket epithelium. X 70. 

Fig. 11. 56 days after f lap operation. 
A higher magnification of an  area 
from Fig. 10. There are  resorption 
lacunae with new cementum and 
cementoblasts (cB) in  the coronal part  
of the groove. The dentine in  the 
apical part  is smooth and covered by 
epithelium (pE).  X 190. 



Fig. 12. 56 days af ter  f lap opera- 
tion. Another section from t h e  
same hlock a s  Fig. 11. The pocket 
epithelium has proliferated over 
the whole of the wall  of the  
groove. X 65. 

Fig. 13. 57 days after f lap opera- 
tion. N o  groove w a s  cut hu t  ee- 
mentum was accitlentally removed 
and re-attachment ha5 taken place. 
'l'he union hetween the new ee- 
mentum arid the connective tissue 
fihres must he weak since they 
have heen torn apart during pre- 
paration. X 68. 



Fig. 14. 64 days after f lap operation. 
Cementum has been removed from a n  
area coronally to  the groove. There is  
re-attachment along the whole dentine 
surface in that  area and in the coronal 
part of the groove ( a t  x). X 70. 

Fig. 15. 64 days after f lap 
operation. A higher magnifi- 
cation of  an  area from the 
groove in Fig. 14. New ce- 
mentum has been formed 
and Sharpey’s fibres (Sf) are 
embedded in  it. Cementocytes 
(CC) have been incorporated 
into this new cementum. 
X 690. 
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I n  the groove which contains connective tissue with new-fornied 
fibres, there is little evidence of inf1:imiiiation. New cenientuiii 
has been formed along the coronal two-thirds of the groove and 
lively cenientogenesis is still in progress. A row of ceinentoblasts 
can be seen in Fig. 11 lying :dong the new ceiiientuiii with con- 
nective tissue fibres passing between the cells. 

A surprising state of affairs can be seen in the apical part of 
the groove. A layer of epitheliuiii lies against the dentine and the 
connective tissue is not organized in bundles in the way that it 
is in the coronal part where re-attachment has taken place. This 
iiieans that a process must have proliferated down from the 
pocket epithelium in :in adjacent portion into this inore apical 
area of connective tissue. Another section in the same series (Fig. 
12) shows how the epithelium has proliferated down to the apical 
border of the groove and prevented re-attachment. Admittedly 
the connective tissue is relatively free froin inflanimntory cells 
but there is no evidence of any functional org:inization of the col- 
lagen fibres. Only partial re-attachiiient to this tooth has  taken 
place, probably to its most proximal part due to better nutrition 
because of the proximity of the interdental papilla. 

It is significant that, wherc re-attachment had taken place 
there were resorption lacunae in the dentine (Fig. l l ) ,  but hardly 
any in the areas over which epithelium had proliferated (Fig. 1 2 ) .  

The next photomicrograph (Fig. 13) shows the wound, 57 days 
after operation. As no groove was cut in this case, an  exact assess- 
iiient of the apical liiiiit of the incision is not possible. The old 
cementum had been removed a t  operation and the dentine surface 
is irregular. N o  significant proliferation of the pocket epitheliuiii 
down along the root has taken place. Iiiiiiiediately apical to the 
epithelium, new cementum has been formed on some parts of the 
daniaged root surf ace. Partial re-attachment thus seeiiis to have 
taken place although it inust be fairly weak since large areas of 
soft tissue have become separated from the tooth during prepara- 
tion of the sections. The union between ceinentum and connective 
tissue is considerably stronger in cases wherc defects such :IS 
grooves have been produced in the dentine (Fig. 8 ) .  

Fig. 14 shows the stage of healing 64 days after operation. 
Ceriicntuiii and some dentine have been renioved frolii a n  area 
extending from the ceinento-'enamel junction down to the groove. 



Fig. 16. 71 days af ter  f lap operation. 
No groove was cut but  the dentine 
was severely damaged. The pocket 
epithelium has been halted immcdiate- 
l y  coronal t o  the defects. Kew ce- 
mentum formation is most advanced 
in the greatest defects. x 190. 

Fig. 17. 96 days after f lap operation. 
The new cementum has evened out the 
dentine defects in the wall  of the 
groove. X 13. 

3 - ;Lrtcc Odont. Srctnd. V o l .  20 
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Fig. 18. 96 d;iys after flap operation. A higher magnification of all aw:i 

from Fig. 1 7 .  Inside the cementoblast layer there is a pale-staining zone 
and, inside this, are two layers of cementum. Cementocytes have 1)een in- 
corporated into the new cementum. x 690. 

The pocket epithelium has not proliferated, to any significant 
extent, below the ceniento-emme1 junction. Along the whole o f  
the d:rniaged dentine surface there is :I series of irregularities 
which resemble lacunae left by previous osteoclastic action. These 
irregularities have, however, been filled in by an  unbroken layer 
of new celiientuni which is, of course, thickest in the groove. 
Some ceiiientocytes have heen incorporated in the new cenientuiii 
in the groove and the regular layer of cementoblasts over the 
defect indicates active cenientogenesis (Fig. 15). The anchorage 
of the Sharpey’s fibres in this cenientuni can clearly. be seen. 

Fig. 16 shows a case without a groove but with hard tissue 



Fig. 19. 96 days after f lap opcra- 
tion. The new cementum con-  
sists o f  three layers which arc 
readily distinguished from 
each other hy  demarcation lines. 
x 70. 

Fig. 20. 103 days after f lap opc- 
ration. The pocket epithelium 
has proliferated down ahout 
o f  the wall  of the groove. Be- 
neath this there is  new cellular 
cementum. Regeneration of 
alveolar hone has  taken place 
and, near the groove, there is a 
hone fragment showing lively 
osteoblastie activity. From this 
fragment, coiinective tissue fih- 
res (Ctf) pass into the new 
cementum in the apical part  of  
the  groove. X 70. 
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defects caused at  operation. This is 71 days after the operation 
and there is no evidence of inflammation in the connective tissue 
round the defect. Here too, there has  been sonie re-attachment. 
The formation of ceiiientuiii incorporating the ends of the Shar- 
pey’s fibres can best be seen in the large defect just  apical to the 
pocket epithelium. I n  this case :IS in iiiost others, ceuientogenesis 
is most active in the larger defects; the smooth surfaces s h o v  
less evidence of cenientuiii formation. Re-attachment seems to be 
firmer in the greater irreguhrities as  there is little tendency for 
the connective tissue fibres to tear :iw:ry during histologic p r e p -  
ration although this is coiiiiiion where the root surface is smooth. 
As the formation of new periodontal tissues progresses, the 

defects in the dentine wall of the groove are gradually filled out 
with new ceiiientuiii. This can be seen in Fig. 17 which shows 
conditions 96 days after operation. 

Along the ceiiientuiii lies a row of cementoblasts. Iiiiiiiediately 
inside these is a lighter coloured zone which is probably partially 
mineralized ceiiientuiii or  pre-ceiiientuin, and below this there 
are  two well-defined layers of cementum (Fig. 18). The deniarca- 
tion lines between the different layers of ceiiientuiii are  more 
evident in Fig. 19. Here and there in the new ceiiientuiii lie 
embedded ceiiientocytes. 

Fig. 20 shows a case 103 days after operation. The pocket 
epithelium has proliferated down about 1/3 of the wall of the 
groove, and below the epithelium new cellular ceiiientuiii is being 
formed. Three cementum layers can be distinguished and Shar- 
pey’s fibres are embedded in the outer two (Fig. 21).  

In this case some regeneration of alveolar bone has also taken 
place (Fig. 20) .  Bone was resected a t  operation to the level of the 
apical border of the groove but has now re-formed up  to a higher 
level. Several zones can be seen in this new-formed bone and, 
along its surface lies a row of osteoblasts indicating that  bone 
formation is continuing. Nearer the groove and partly inside it 
lies a fragment of bone around which active bone formation is 
taking place. Bundles of connective tissue fibres pass between 
this and the newly formed cementum. 

The longest observation time was 123 days after operation 
(Fig. 22).  No groove was cut in this tooth but two accidental 
defects have been produced in the dentine. The relationship of 



Fig. 21. 103 days after f lap operation. A higher magnification of 
: in area from Fig. 20 showing three layers of new cementum with 
Sharpey’s fibres (Sf) in both outer layers. X 690. 

Fig. 22. 12.5 days after f lap ope- 
ration. There is no groove but 
there are two accidental defects 
i n  the  dentine. Connective tissue 
fibres pass into the newly for- 
med cementum and have as- 
sumed their  typical direction 
running obliquely upwards to  
the tooth. x 70. 
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the deeper defect to the apical limit of the lesion cannot be 
determined. 

New cel luhr  ceiiientuiii has been formed in the defects : i t id ,  as 
in the previous cases, this is tending to even out the irregularities 
produced by earlier resorption. 

Unlike most of the cases described earlier, the connective tissue 
fibres run  in regular bundles froin bone to tooth. They run  ob- 
liquely in :i coronal direction towards the tooth in a iiianner 
typical of the undamaged periodontium. 

Like most cases in which re-attachment has  taken place, the 
supr:i-alveolar connective tissue is relatively free from inflnm- 
iliatory cells. 

DISCUSSIOS 

In  the present investigation which was of a purely experiinental 
nature, the regeneration o f  the periodontal tissues after flap 
operations was studied. Since the object of the investigation was 
to compare the type and extent of healing after flap operation 
with that after gingivectomy, the flap operations were carried out 
under conditions similar to those pertaining in an  earlier series 
of experimental gingivectoiiiies (Persson, 1959). 

Striking histological differences in the healing process after 
the two types of operation were observed, particularly in  the later 
stages after 14 days. 

After gingivectomy, there was extensive inflaiiiniation around 
the groove in every case from 4 days after operation up to the 
longest time of observation, 76 days. This inflaiiiniation was 
acute in the earlier stages but gradually became chronic in type. 
After about 7 days, the pocket epithelium began to proliferate 
down into the groove. A s  healing progressed, this proliferating 
epithelium becanie niore and more abnormal in appearance with 
long irregular finger-like processes extending down into the 
greatly inflamed connective tissue over the alveolar crest. This 
state of affairs gradually worsened and, a t  the last observation 
period, epithelium covered the whole of the wall of the groove 
extending even a short distance apical to it. Degenerative changes 
were evident in this epithelium. The surrounding connective 



Fig. 23. 9 days after f lap operation. 
Ihere is no groove and no pro- 
liferation of pocket opithelium. The 
cementum and Sharpey’s fibres arc 
undamaged and no “detachment” 
has  taken place - only tearing of 
the connective tissue fibres outside 
the  cementum. A simple healing is 
developing. X 45. 

,. 

Fig. 21. 110 days after f lap opera- 
tion. There is no groove and no 
proliferation of pocket epithelium. 
The cementum is undamaged and 
simple healing has taken place 
close to the cementum. x 45. 
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tissue was extensively inflaiiied and soiiie inflammatory cells had 
even penetrated into the epithelium. In this way, a condition 
which would inevitably lead to the formation of a pathologically 
deepened gingival pocket arose. Fig. 1 shows the experiment:rl 
area 76 days after operation, and is fairly representative of the 
histological picture of wound healing during the later stages of 
the study. In only one of the 57 experimental cases, was there any 
connective tissue re-attachment in the groove and, in this case, 
there was no evidence of inflammation. 

The healing after flap operation was quite different. Up to 10 
days after operation, there was some inflammation in the tissue 
around the groove, but after that it gradually disappeared. The 
epithelium showed no appreciable tendency to proliferate along 
the root and in most cases remained at  the coronal border of the 
groove. 

During the first 7 days after operation when the epithelium 
had not started to proliferate down into the groove, the healing 
after both types of operation was very similar. Thereafter, the 
type of healing after flap operation was much more favourable 
than that after gingivectomy. 

A total of 30 teeth were studied at  stages later than 7 days 
after operation. In 6 of these no groove was cut in the tooth to 
inark the apical limit of the wound and the ceiiientuni was not 
dninaged. No “detachment” had been produced in these areas 
since the ceiiientuiii and Sharpy’s  fibres were not damaged. All 
that had happened was that the connective tissue fibres had been 
torn where they entered the cementuni so that only a simple type 
of wound healing took place. This can be seen in Figs. 23 and 24. 

Fig. 23 shows a case 9 days after operation. The pocket epi- 
thelium has not started to proliferate and there is only mild in- 
flammation around the line of the incision. The connective tissue 
fibres are joined to the und:imaged ceiiientuiii and simple healing 
is developing. Fig. 24 shows the state of affairs after 110 days. 
The pocket epitheliuni has  not proliferated, the supra-alveolar 
connective tissue is free from inflammation and complete healing 
of the connective tissue along the cementum surface has taken 
place. 

The remaining 24 cases are of considerably greater interest. 
In 19 of them a groove had been cut in the ceiiientuiii and dentine 



Fig. 25. 10 days after f lap opern- 
t ion .  The pocket epithelium has 
prolifernted down into the groove 
between the granulation tissue 
(GO and the clot (C)  in the base 
of the groove. The connective tis- 
sue round the groove is markedly 
inflamed. X 65. 

Fig. 26. 42 days after f lap opera- 
tion. The pocket epithelium has  
proliferated down to the apical 
border of the groove (at x). The 
dentine surface is even and devoid 
o f  resorption lacunae. X 65. 
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with :I bur and, in the other 5, these tissues had been accident- 
ally d:iiii:iged a t  operation. This produced a defect similar to a 
groove in that the attachment of t he  Sharpey’s fibres to the 
ceiiie n t u in had been loosened . 

Epitheliuiii had proliferated down along the wall of the defect 
reaching its apical border in 6 out of the 24 cases so that re- 
attachment was prevented. Fig. 25 shows such a case 10 days 
after operation. The pocket epithelium has proliferated down the 
whole of the wall of the defect and both the sub-epithelial and 
supra-alveolar connective tissue show marked signs of inflani- 
iiiatory infiltration. The general picture is very reininiscent of 
that after gingivectoiiiy with epithelium growing in between the 
granulation tissue and the clot in the depths of the groove. 

Fig. 26 is froiii another case in which the epithelium prolif- 
erated down to the apical border of the groove. The observation 
t h e  is 42 days. The wall of dentine in the groove is sniooth and 
even without any signs of resorption. 

In the other 18 cases, however, epithe1i:il proliferation h:id 
stopped before it reached the apical border of the defect and had 
indeed often remained at  its coronal border. There WIS little 
evidence of inflamaiiition in the defect after 15 days and even 
this conipletely disappeared :IS healing continued. 

The first s i p s  of re-attachment can be seen 15 days after 
operation. Resorption lacunae containing osteoclasts can be seen 
in the coronal part of the groove (Fig. 7 c ) .  In the apical part of 
the groove, a layer of cells lies over the irregular dentine surface 
and, inside this, connective tissue fibres lie in intiiiiate contact 
with the dentine in the resorption lacunae (Fig. 7 b ) .  As  yet there 
is no evidence of ceiiientuiii foriiiation but the :irrangenient of the 
cells in  a layer over the dentine surface suggests that it is about 
to begin. Ceiiientuin formation can be seen after 30 days, especi- 
ally in those areas where resorption has taken place (Figs. 8 and 
9 ) .  Ceiiientoblnsts h a w  differentiated and lie in :I layer over the 
new ceiiientuiii and connective tissue fibres can d s o  be seen eiii- 
bedded in this ceiiientuiii indicating that re-nttnchiiient has begun. 
This is even more obvious in Figs. 10 and 11 which show the 
increase in cementum thickness after a further week. The pro- 
gressive increase in ceiiientuiii thickness continues and each new 
layer is s e p r a t e d  from the previous one by proriiinent deni:irc:i- 
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tion lines (Figs. 19, 20, and 21) .  Cementocytes are often seen 
embedded in the cementum. 

An interesting question in this connection is whether the Shar- 
pey’s fibres pass in a straight line through the different layers 
o r  whether they change direction a t  the junction between each 
two layers. Their paths could not be demonstrated with the 
techniques used in this study but would probably be revealed by 
pol:irized light (see Gcistnfson dl- Persson, 1957). 

The appearance of the dentine surface in this study was par- 
ticularly interesting. In  most cases in which re-alt:ichment took 
place, the dentine surface looked as  though it had been nibbled 
:iw:iy in a manner very suggestive of resorption. These lacunae 
in the dentine were later filled by new cementum until finally 
they were completely leveled out so that dentine was covered by 
;I smooth layer of cementum as seen in  Fig. 17. 

It would thus appear that re-attachment is inore likely to take 
place if the surface of the exposed tooth is irregularly pitted-- 
either mechanically or by osteoclastic resorption. 

Where the irregu1:iritics were not so marked and the dentine 
surface was inore even, the cementum was not joined so firmly 
to the underlying dentine and often split away during prepara- 
tion of the sections (Fig. 19) .  The same observation was made 
by Bjorn (1957). 

Where there had been no re-attachment and the pocket epi- 
thelium had proliferated down along the dentine, the wall of the 
groove was generally sniooth and even without any signs of 
previous resorption lacunae. Fig. 26 shows such a case. 

No resorption seemed to take place in the groove for about the 
first 10 days after operation whether epithelium had proliferated 
down or not. From 10 days onwards, however, resorption lacunae 
were visible along the surface of the dentine in the groove which 
had not been covered by epithelium, and it seems as if the re- 
sorption process began in the most apical part of the incision 
(Fig. 5). 

It appears a s  if the proliferating epithelium is first halted by 
a commencing osteoclastic activity on the surface of the exposed 
dentine. If, however, epithelium has grown down over the dentine, 
no resorption can take place in that area. 
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This histological study of healing a t  varying time intervals has  
shown that the regeneration in the marginal periodontiuni is 
considerably more favourable after a flap operation than after a 
gingivectomy, if the two types of operations had been carried out 
under the following conditions : a clinically healthy periodontiuni, 
defects in ceinentum and dentine, and no :ipplicntion of surgical 
pack after operation. 

It seeiiis most likely that the absence of surgical pack has  h:id 
the most damaging effect on the course of healing after the gin- 
givectoniies. Investigations by Bernier & Kaplan (1947),  Fraleigh 
(1956),  and Waerhciiig & Loe (1957) also suggest that a surgic:il 
pack after gingivectoiny promotes the healing. However, M’aer- 
haug (1956) was of the opinion that in experiments on dogs with 
healthy gingivae, ”. . . :I surgical pack does not seem to influence 
the final result of 1ie:iling in any direction”, if the teeth are given 
a daily brushing with :I soft brush from the first day after opera- 
tion. 

In the present investigation the absence of surgical pack would 
probably not have the saiiie unfavourable effect on the course of 
healing after flap operation, since the sutured flap offers good 
protection to the regenerating periodontal tissues. On that account 
the defects in the hard tooth substance niny not have exerted the 
same damaging influence a s  after gingivectomy. Thus the results 
of this work suggest that a flap operation is to be preferred, if 
there are any defects in cementum or dentine under the gingival 
margin. 

It is too early yet to apply the results of these experinients to  
clinical practice. Before this is done, further experiments must 
be carried out to compare healing after the two types of opera- 
tions, both with and without defects in the root surface and after 
application of a surgical pack. 

Flap operations were carried out on dogs with clinically healthy 
periodontal tissues and the stages of healing were studied a t  
relatively short intervals for the first 15 days, and thereafter a t  
progressively longer intervals up to 125 days after operation. 
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1.  The operations were perfornied around a total of 35 teeth. 
Of these, 30 were studied for intervals longer than 7 days after 
operation. The cementum was left intact in 6 of these 30 and 
simple healing was seen to take place. 

2. Defects in the cenientuni and dentine were produced in the 
remaining 24 cases, either by cutting a groove with a bur  at 
the apical border of the experimental wound or by accidental 
dalnage to the hard tissues in the wound. Epitheliuin prolif- 
erated down to the apical border of the defect in 6 of these 
24 cases. Re-attachment was thus prevented and a pathologic 
periodontal pocket produced. In the remaining 18 cases, epi- 
thelial proliferation had been halted before it reached the apical 
border of the defect. Thus the conditions necessary for re- 
attachment had been obtained. 

3. Where epithelium proliferated down over defects, the walls of 
these defects were generally found to be smooth and even, 
while in the cases in which re-attachment had taken place, 
the dentine surface was usually irregular, either because of 
mechanical damage or because of osteoclastic action. 

4. After approximately 10 days, resorption lacunae were usually 
visible in the walls of the defects. No cementum formation 
WIS then evident but about a week later the presence of a layer 
of connective tissue cells arranged along the surface of the 
dentine suggested the onset of cenientogenesis. 

5. After approximately 50 days, differentiation of cementoblasts 
was evident and new cenientuni had been formed, especially 
where resorption had taken place. This cementum gradually 
becanie thicker and levelled out the irregularities in the den- 
tine wall so that after about 95 days, :I many-layered covering 
of cementum, with ceinentocytes embedded in  it, had been 
formed. 

6. These studies were carried out under the same conditions and 
on the same animals as earlier studies on gingivectoniy (Pers-  
son, 1959). The results demonstrate considerably better healing 
after flap operation than after gingivectoniy. 
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J3kStTAl$: 

REGENERATION DU PARODONTE MARGINAL APRES OPERATION P A R  
LA METHODE DU LAMBEAU 

ETUDE E X I ~ ~ H l M E S T A 1 , E  SUR DES CIIIENS 

Des chiens 1)rdsent:int A l’exainen clinique ties tissus p:irodont- 
:lux sains ont subi 1’opdr:ition par la iiikthode tlu I:imbeau et les 
&tapes de la cicatrisation ont Ctd dtudides B des intervalles relntive- 
iiient rapprochds pendant les 15 preiniers jours, puis & tles in- 
tervalles de plus en plus 6c:irtS.s jusqii’g 12.5 jours aprcs l’opdra- 
tion. 

1. Les opdrations exdcutdes ont interessk en tout 35 dents. 30 
tle ces dents oiit dtC dtutlides pendant des pPriodes de plus de 7 
jours, aprhs I’opCration. Le cknient :I dtC 1:iissd intact sur  U de 
res 30 dents, et on :I observd une cicatrisution sans coiiip1ic:ition. 

2. Dans les 24 C:IS restant, des altdrations ont PtP produites 
dnns le cement et dnns la dentine, soit en tldcoup:int g I n  fraise 
un sillon :iu niveau du  bord apical de 1:i plaie expdriinent:ile, soit 
h 1:i suite d’une dktkriorntion acridentelle du cCinent dans 1:i plaie. 
Une prolifdrntion de I’dpithdliuin se prolonge:int jusqu’au bord 
apical de I’altdration s’est produite d m s  6 de ces 24 cas. Le r& 
:ittachement s’est ninsi trouvk entravd et il s’est produit u n  cul- 
de-sac pnthologique. Dans les 18 c:is restant, la prolifCration 
6pithkli:ile s’dlait arretde avant d’atteindre le bord apical de 
I’nltCration. Les conditions nkcessaires au  r6:itt:icheinent 6t:iient 
ainsi rdalisdes. 

8. Dans les cas oh l a  prolifCratioii dpithdlide recouvrnit les 
:iltCrations, les p r o i s  de celles-ci dtaient en gCnCral lisses et unies, 
tandis que dans les c:is oil le rCattnchement s’btait produit, hi sur- 
face dentinnire Ctait en gPndral irrkgulihre, soit A cause d’une 
ddtkrioration mkcanique, soit en raison d’un action ostkoclastique. 

4. Au bout d’enriron dix jours, on pouwi t  gdnkraleiiient voir 
des lacunes de rdsorption dans les p:irois des :ilt&rations. On ne 
pouwit  alors pis constnter de forinntion de cCiiient, inais, :iu bout 
de quelques semaines, 1:i prCsence d’une couche de cellules de 
tissu conjonctif disposdes le long de 1:1 surface de la dentine seiii- 
bl:iit indiquer une cdiiientogilnhse cominencante. 

5. Au bout d’a peu pres 50 jours, l a  diffCrenciation de cdinento- 
blastes Ctait dvidente, et on constntait la forinntion de nouvenu 
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cCnient, en particulier aux endroits oil une rCsorption s’Ctait pro- 
duite. Ce cdnient s’est Cpnissi progressivenient et a nivelC les irr6- 
gularites des parois dentinaires, de sorte qu’au bout de 95 jours  
un revttenient coniposC de noiiibreuses couches de cdinent avec 
inclusion de cCnientocytes s’dtait formi.. 

6. Ces etudes ont Ctd effectu6es daiis les intnies conditions et 
sur les nitnies aniiiiaux clue les Ctudes antkrieures sur 1:i gingiv- 
ectoiiiie (Persson 1959). Les rCsultats tCmoignent d’une cicatrisa- 
tion netteiiient ineilleure :iprL:s opdration par 1:i niCthode du lmi-  
beau c1u’apri.s gingivectoniie. 

. .  

ZIJSAJIMENFASSUNG 

OBER DIE REGENERATION IM MARGINALEN PARODONTIUM NACH 
GINGIVALRANDSCHNITT MIT AUFKLAPPUNG DES ZAHNFLEISGHES 

EIS ESPEI~IMESTEI,I,ES STUDIUM AS H ( ’ N D I . 3  

Gin g i v a 1 rand sc h n i t t e ni i t A u f k 1 a p p u n g d e s Z :I h n f 1 e i s c h e s \v u r - 
den :in Hunden niit ltlinisch gesundeni Parodontiuni durchge- 
fiihrt, danach warde der Heilungsverlauf niit dichtliegenden In- 
tervallen wahrend der ersten 15 Tage nach den1 Eingriff studiert. 
Der Zeitabstand der Beob:ichtungen wurde nach diesen ersten 15 
Tagen iiiinier langer und war in:~xiiiial 110 Tage nach deni Ein- 
griff. 

1. Es wurden 35 Zahne untersucht. \‘on diesen wurden 30 
spater als 7 Tage nach deni Eingriff untersucht. I3ei 6 Zahnen 
dieser 30 FIlle wurde das Zenient nicht beschadigt und eine ein- 
fache p:wodontale Wundheilung war ini Gange oder hatte sich 
etabliert. 

2. An den verbliebenen 24 Fallen wurden Defekte iin Zeiiient 
und Dentin entweder in Forni einer Rohrrinne :in der apiltalen 
Grenze des Eingriffes oder akzidentell an  den Hartsubstanzen des 
Eingriffes verursacht. I3ei 6 dieser 24 Falle war Epithel entlang 
des Defektes proliferiert und die apikale Grenze des Eingriffes er- 
reicht. Ein Reattachinent wurde dadurch verhindert und eine 
pathologische Zahnfleischtasche war entstanden. Hei den rest- 
lischen 18 Fallen war dagegen die Epithelproliferation zuiii Still- 
stand gekoiiinien, bevor sie die apikale Kante des Defektes er- 
reicht hatte. Hier waren offensichtliche Vor:iussetzungen fur  ein 
Reattachment geschaffen worden. 
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3. I3ei den Fallen ~ v o  das Epithel in npik:ile Richtung iiber den 
Defekt proliferierte, war die Wand dieses Defektes iiii allgeinei- 
nen glatt und eben, wahrend hei den Fallen, an denen ein Re- 
attachment stattfand, die Dentinwand gewiihnlich mit Uneben- 
heiten versehen war, die entweder niechanisch oder durch eine 
0 s t eok 1 :i sie ver u r sac h t ware n . 

4. Nach ungefiihr 15 Tagen konnte m:in :in der Wand des De- 
fektes Resorptionslaltunen wahrnehiiien. Eine Zeiiientneubildung 
konnte da noch nicht nachgewiesen werden, aber eine Anzahl 
13indegewebszellen angeordnet an der Dentinwand gaben den Ein- 
druck einer beginnenden Zenientogenese. 

5. N:ich ungefiihr 50 Tagen konnte n i m  deutlich sehen, d:rss 
Zeiiientohlasten ausdifferenziert waren und dnss such neues Ze- 
iiient gebildet war, speziell in den friiheren Resorptionslakunen. 
Dieses nahni an  Dicke zu und glich die Unebenheiten in der Den- 
tinwand aus, uiii schliesslich nach ungefiihr 95 Tagen verschie- 
dene Schichten zu zeigen, die durch Deniarkationslinien getrennt 
waren. In deiii neuen Zenient waren such Zeiiientozyten einge- 
1 ag er t . 

6. Die vorliegenden Untersuchungen wurtlen unter den gleicheii 
Voraussetzungen und an  den gleichen L'ersuchstieren durchge- 
fiihrt wie bei den friiher veroffentlichten Untersuchungen iiber 
Gingivektomien (Persson 1959). Die Untersuchungsresultate zei- 
gen ein bedeutend giinstigeres Heilungshild nach Gingivalrand- 
schnitten als nach Gingivektoniien. 
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