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TH E cementum is a specialized calcified tissue of mesenchymal origin which 
provides for the attachment of the periodontal fibers to the surface of the 
root. It consists of 45 to 50 per cent inorganic material and 50 to 55 per 

cent organic material with the inorganic material in a hydroxyl apatite structure. 

The primary cementum is formed initially by appositional growth from the 
dental sac and later from the periodontal membrane under the influence of 
cementoblasts. It is formed in laminated layers with the incorporation of 
Sharpey's fibers into a fibrillar matrix which undergoes calcification. Cementum 
deposition is a Continuous process throughout life with new cementum being 
deposited over the old cemental surface. Cementum is formed by the organiza­
tion of collagen fibrils which are cemented together by a matrix produced by 
the polymerization of mucopolysaccharides. This material is designated as 
cementoid and becomes mature cementum upon calcification. The significance 
of the continuous deposition of cementum has received various interpretations. 

1. Continuous deposition of cementum is necessary for the reattachment of 
periodontal fibers which have been destroyed or which require reorientation due 
to change in position of teeth. It is logical that there should be a continuous 
deposition of cementum because it is doubtful that the initial fibers are retained 
throughout the life of the tooth, and therefore new fibers must be continually 
formed and attached by new cementum. There is without question some wear 
and tear damage due to traumatism which would necessitate replacement. How­
ever, some question the need of new cementum for reattachment of fibers 
associated with functional reorientation. If we accept the premise that the fibers 
of the periodontal membrane are not continuous from bone to cementum but 
that cemental fibers and alveolar fibers are united by an intermediate layer, then 
functional reorientation can occur in the intermediate layer and reattachment 
by new deposition of cementum is unnecessary. The report of Gustafson and 
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F i g . 1. Resorption of cementum, dentin, and 
bone in an area of trauma. The resorption is 
inactive and the widened periodontal space is 
filled with fibrous tissue. Note active osteogen­
esis on outer surface of alveolar process. 

Persson4 demonstrated that change in di­
rection of Sharpey's fibers in cementum and 
bone has a relationship to the deposition of 
both cementum and bone. This suggests 
that new layers of cementum become nec­
essary when change in position produces 
bending of Sharpey's fibers at the point of 
insertion into cementum. 

2. Various authors have suggested that 
after deposition, cementum underwent ag­
ing and became nonvital. When the surface 
cementum became nonvital, the attach­
ment to the tooth had to be re-established 
by apposition of a new layer of vital ce­
mentum. 

3. It also has been indicated that ce­
mentum apposition is dependent upon 
tooth movement to provide the necessary 
space for apposition of new layers. This is 
in part true, but cementum deposition can 
be stimulated by hyperfunction associated 
with the widening of the periodontal space, 
by resorption of alveolar bone in response 

F i g . 2. Area of resorption of cementum and den­
tin repaired by cellular and acellular cementum. 
This is the root of a deciduous tooth. The enamel 
organ of the succedaneous- tooth is evident at 
the right. 

to occlusal traumatism, and cementum dep­
osition may also be induced during the 
reparative phase of periodontal injury or 
tooth fracture. 

4. The continuous deposition of ce­
mentum may be considered as an example 
of a normal biologic characteristic of all 
forms of calcified tissue. When tissue is 
fully calcified, it is susceptible to resorp­
tion, while uncalcified matrix is resistant to 
resorption. In intrachondrial bone forma­
tion the portion preformed by cartilage 
does not undergo resorption or replacement 
until calcification has occurred. After the 
cartilage has calcified, it is then resorbed by 
osteoclastic action. Bone, cementum, and 
dentin are all protected at the point of con­
tact with connective tissue by a layer of 
uncalcified matrix. With destruction of the 
formative tissue uncalcified matrix is not 
present and the calcified tissue is resorbed 
by osteoclastic action in the zone of repair. 
Resorption of all calcified tissue can be pro­
duced by osteoclastic action. It is logical to 
postulate that the continuous deposition of 
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Fig. 3. Epithelial attachment in area of resorp­
tion at the bottom of a periodontal pocket. The 
space between epithelium and cementum is due 
to shrinkage in preparation. 

cementum is a protective biological process 
without which the supporting structure 
could not be maintained. This is supported 
by Zander and Hiirzeler's 1 0 study in which 
they observed a straight line relationship 
between the thickness of cementum and 
age. This would suggest that continuous 
deposition of cementum was a biologic char­
acteristic of calcified tissue which of neces­
sity had to occur at a constant rate to 
provide the necessary protection of the 
mature calcified tissue. The cementum is 
more resistant to resorptive action than 
bone because of the nature of its vascular 
supply. When pressure is increased in the 
periodontal space, there is an increased in­
travascular pressure within the periodontal 
tissue which is transmitted by the vessels 
contained within the periodontium to the 
marrow and haversian spaces of the adjacent 
bone. The altered vascular supply effects 
the endosteum and stimulates bone resorp­
tion. Bone changes cannot be interpolated 
into cemental changes because all bone is 
vital and influenced by circulation, while 
only the surface of the cementum can be 

F i g . 4. Small area of cemental resorption filled 
with proliferating epithelial rest. Larger nests 
of epithelium in the periodontal membrane. The 
bottom of the epithelial attachment at the base 
of the pocket is evident in the upper right 
corner. 

affected by changes in the circulation of 
the periodontal membrane. The only posi­
tive statement which we can make relative 
to the resorption of the two substances is 
that cementum is more resistant to resorp­
tion than bone even though it is produced 
in both tissues by osteoclastic action. 

Cementum which is deposited after the 
initial layer covers the root may be of two 
varieties: it may be acellular like the initial 
cementum, or it may be cellular in char­
acter. The cellular cementum resembles 
bone in that formative cells are incorpo­
rated in lacunae spaces from which there 
are radiating canaliculi. Because of mor­
phological similarity to bone, it has been 
designated as osteocementum. The lamina 
of osteocementum are thick and bulky in 
comparison to the lamina of primary cemen­
tum. The lamina contain a variable number 
of lacunae oriented parallel to the surface 
and with anastomosis of canaliculi. This 
provides a limited circulation to maintain 
the vitality of a thicker lamina. Cellular 
cementum appears to be deposited in broad 
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F i g . 5. Area of resorption at the bottom of the 
pocket just below the level of the epithelial 
attachment. No evidence of repair and very l im­
ited inflammation. 

lamina when there is a rapid demand for a 
large amount of cementum to compensate 
for extensive movement or repair. Held 5 

states that cellular cementum is produced 
by the incorporation of fibroblasts in the 
matrix at the time of formation and pro­
duces the cementocytes, while cemento-
blasts are not incorporated into the matrix 
of primary cementum. Thus the formation 
of the two types of cementum involve dif­
ferent degrees of histodirferentiation. This 
is analogous to the formation of fibrillar 
and mature bone. Cellular cementum can 
be covered by acellular cementum. 

Investigations by Stones9 indicate that 
primary (acellular) cementum is imper­
vious while cellular cementum is porous. 
When cellular cementum is in contact with 
dentin, the cementocytes at the cemento-
dentinal junction remain vital, while those 
slightly removed from the junction become 
devital with subsequent apposition of new 
lamina. This observation may carry some 
significance when we consider the cemen­
tum in disease. 

Cemental hyperplasia occurs in response 
to heavy functional demand. When indi­
vidual teeth or small groups of teeth are 
placed in heavy function, the surface of 
the cementum becomes irregular with spurs 
extending into the areas of principal fiber 
attachment. This undulating pattern in­
creases the area of periodontal attachment 

and strengthens the supporting mechanism 
(Fig. 7). In heavy function the cementum 
is considerably thickened in the apical por­
tion of the root. These changes indicate 
that cementum deposition is influenced by 
function as well as by movement of the 
teeth. 

Increased deposition of cementum also 
occurs in association with periodontal in­
flammation, and changes which stimulate 
reparative proliferation may be manifest as 
hypercementosis. 

Certain alterations in cementum have 
been suggested or postulated to be of im­
portance in periodontal disease, and certain 
observations have been made which perhaps 
are worthy of note although their full sig­
nificance cannot be explained. 

Some authors, Gottlieb 1 ' 2 in particular, 
have suggested that periodontal disease was 
a disease process of cementum, so-called 
cementopathia. It is difficult to see how this 
could be true when cementum is basically 
a nonvital calcified material which has to 
be continually "vitalized" by apposition 

F i g . 6. Areas of resorption of cementum ex­
posed in a periodontal pocket. The exposed ce­
mental surface is covered by calculus. 
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of new cementum. Cementum is a product 
of mesenchymal tissue, and if there is a 
dysplastic process present, it must be one 
of the mesenchymal formative tissue. Such 
processes are rarely demonstrated, but a 
few examples have been observed in chil­
dren in which there was spontaneous shed­
ding of deciduous teeth, especially incisors, 
without attendant root resorption. Micro­
scopic sections of such teeth demonstrate a 
complete absence or a very limited quantity 
of cementum on the entire root surface. 
This appears to be a dysplastic process of 
mesenchymal origin. A l l of the cases I have 
studied involved the deciduous dentition 
except one which- involved the permanent 
teeth of a boy aged ten. 

Hurzeler and Zander6 studied cementum 
apposition in periodontally involved teeth 
and concluded that cementum apposition 
was less in periodontally involved teeth than 
in normal teeth. It appeared that cemental 
apposition decreased with advancing age in 

Fig. 7. This shows an area of cemental hyper­
plasia which has now been exposed by the de­
velopment of a periodontal pocket. This provides 
a rough cemental surface for the accumulation 
of debris and the firm attachment of calculus 
similar to the pattern produced by resorption. 

F i g . 8. Enamel pearl in the bifurcation which 
is covered by a nodule of hyperplastic cementum. 

periodontally involved teeth. According to 
the authors this would support the conten­
tion that periodontal disease was a disease 
of the attachment apparatus, and as a 
result of the process cementum apposition 
was reduced. However, it does not indi­
cate that the process is a dysplasia of the 
cementum. 

One would anticipate that periodontally 
involved teeth would have less cementum 
because of the detachment of periodontal 
membrane associated with pocket forma­
tion. Also, because these teeth were mobile, 
attrition with associated continuous erup­
tion and apical thickening of cementum 
did not occur. This does not indicate that 
periodontal disease is associated with de­
creased cementum deposition. 

Several writers have suggested that the 
cementum and dentin of the cervical area 
exposed in a periodontal pocket was softer 
than unexposed cementum and that it also 
was more porous than unexposed cemen­
tum. The cementum at the cervical area is 
acellular which Stones8 has demonstrated 
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to be nonporous. However, exposed cemen­
tum may become decalcified after exposure 
and would then be soft and porous and an 
unsatisfactory environment for reattach­
ment of periodontal fibers. 

Rautiola7 studied the hardness of cemen­
tum in both normal and periodontally in­
volved teeth. He found that the cementum 
exposed by periodontal disease was of the 
same hardness as unexposed cementum of 
the same tooth or of normal teeth. This 
would indicate that the clinical impression 
expressed by Riffle8 and others was incorrect. 

In studying the root surfaces of perio­
dontally involved teeth, areas of cemental 
resorption are frequently observed and their 
character and location suggest a varied eti­
ology. One type of cemental resorption is 
seen in association with traumatism of a 
severity to produce compression of the peri­
odontal membrane to the point of necrosis. 
As a part of the reparative process, cemen­
tal resorption is produced (Fig. 1). Such 
areas of resorption may be partially or 
totally repaired by new cementum deposi­
tion (Fig. 2). If apical migration of the 
epithelial attachment reaches such a level 
of cemental resorption, it appears to estab­
lish the same attachment as is provided on 
primary cementum (Fig. 3). In some areas 
of resorption due to traumatism there is 
proliferation of epithelial debris as a part of 
the reparative process and the epithelium 
attaches to the area of resorption (Fig. 4). 
These changes are identical to those de­
scribed by Gottlieb3 as typical of perio­
dontosis. 

Another form of cemental resorption ob­
served in periodontitis is seen at the level of 
active inflammatory response in the bottom 
of the pocket, just apical to the epithelial 
attachment. In this zone principal fibers 
are partially destroyed or detached, there is 
active inflammation and fibroblastic pro­
liferation, and cemental resorption. The re­
sorption is usually shallow and limited in 
area. There is no evidence of repair in such 
areas, and they may be surfaced either by 
mesenchymal or epithelial tissue (Fig. 5). 

A third type of resorption is seen in the 

cementum of the root exposed in a perio­
dontal pocket. It is shallow and often ap­
pears to have been multicentric in origin. It 
does not have the same pattern as described 
for the other two types. The impression 
obtained from studying these areas is that 
of resorption of devital cementum by mes­
enchymal elements of the granulation tissue 
replacing the epithelial lining of the pocket. 
However, it is impossible to determine 
whether this might not have been initiated 
prior to exposure of the cementum into the 
pocket. Such areas are conducive to the 
accumulation of debris and the deposition 
of calculus (Fig. 6). Deposition of calculus 
into the irregular areas of resorption pro­
vides a firm attachment and makes com­
plete removal extremely difficult and may 
explain some failures of reattachment and/ 
or pocket elimination (Fig. 7). 

Localized areas devoid of cementum, not 
to be confused with resorption, are present 
due to the persistence of Hertwig's epithe­
lial sheath in selected areas. When the epi­
thelium persists on the surface of the root, 
the dental sac or periodontal membrane is 
not influenced to produce cementum. Such 
areas of agenesis may ultimately be involved 
in pocket formation and become exposed 
into the pocket to be confused with areas 
of resorption. 

From these observations it is suggested 
that cemental resorption may be a mani­
festation of periodontal disease before, dur­
ing, and after pocket formation. 

Anomalies of cementum deposition may 
also be associated with enamel pearls either 
in the form of aplasia of cementum or 
hyperplasia with irregular nodular masses 
over the pearl. Because of the frequency 
with which they occur in the bifurcation 
areas, they may influence the development 
or progress of the pocket into the bifurca­
tion (Fig. 8). 
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