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Expression of cytokeratin in the epithelium of
dentigerous cysts and odontogenic keratocysts: an aid to
diagnosis
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SUMMARY Sections of tissue embedded in paraffin wax from 18 selected odontogenic cysts were

studied both histologically and immunohistochemically with antibodies to cytokeratins using the
indirect peroxidase technique. The cysts were divided on a clinical and histological basis into two
equal groups comprising dentigerous cysts and odontogenic keratocysts. It was possible to
differentiate the two cyst types in every case by the pattern of staining using the monoclonal antibody
LP34 for cytokeratins of intermediate molecular weight. The monoclonal antibody CAM 5 2 for
cytokeratins of low molecular weight was not discriminatory. Such a clear distinction may prove

useful diagnostically in distinguishing between two cysts of similar appearance but very different
behaviour.

Dentigerous cysts and odontogenic keratocysts are
both thought to arise from the odontogenic epith-
elium-the former arising from the enamel organ
usually after the crown of the tooth has formed, the
latter from the dental lamina or primordial odon-
togenic epithelium. Consequently odontogenic
keratocysts are often associated with a site where there
is absence of a tooth from the series. Despite having a
similar odontogenic origin clinical behaviour differs,
particularly the rate of recurrence. A dentigerous cyst
should not recur after adequate excision and may even
be treated by marsupialisation. The keratocyst,
however, has a strong tendency to recur, the rate of
recurrence being as high as 60%.'-3

Ideally, the diagnosis is best made preoperatively so
that the surgical procedure can be tailored accordin-
gly. Clinical and radiological assessment is obviously
of considerable importance but may sometimes be
quite misleading.4

Consequently, much work has centred on the
odontogenic keratocysts in an attempt to find a
reliable marker. Soluble protein estimation, if below
48 g/l, would tend to indicate a keratocyst.' More
recent work has centred on the qualitative assessment
of "specific" cyst contents6 7; these techniques, useful
as they may be, do not, however, replace histological
examination of the cyst after excision, which is still
required for definitive diagnosis.

Accepted for publication 2 February 1989

Both cyst types are lined by a stratified squamous
epithelium. Subtle differences may be seen on routine
examination of slides stained with haematoxylin and
eosin which may enable those with experience to
distinguish these cysts, but misinterpretation can
easily occur. A further diagnostic aid would be useful.

Material and methods

Eighteen odontogenic cysts were selected from the files
of the Leicester Royal Infirmary between 1981 and
1987. Inflammatory cysts such as radicular and
residual cysts were excluded from the study along with
any other cyst showing a high degree of inflammation.
Initial diagnosis was made according to the criteria
shown in table 1, which includes clinical, radiological,
and histological variables, based on the WHO his-
tological typing of odontogenic cysts.8

Sections were cut from the original blocks,
rehydrated, and treated with 01% trypsin in 0-12%
calcium chloride, adjusted to pH 7-8, at 37°C for 20
minutes. Endogenous peroxidase activity was blocked
using H202 in methanol for 30 minutes. The sections
were washed in water and phosphate buffered saline
(PBS) before being treated with a 1/20 dilution of
normal rabbit serum for 10 minutes.
The sections were then drained and treated with the

antisera at appropriate dilution (LP 34 (CKI, Dak-
opatts) 1/200, CAM 5 2 (Buton Dickenson) 1/25) and
incubated overnight at room temperature. After wash-
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Fig 1 LP34 staining ofepithelium ofan uninflamed dentigerous cyst showingfull thickness staining.
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Fig 2 LP34 staining ofepithelium ofan uninflamed odontogenic keratocyst showing absence ofstaining ofthe basal layer.
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Table 1 Criteria used to segregate odontogenic cysts

Clinical Dentigerous Odontogenic keratocysts

Associated with the Not intimately related to
crown of an unerupted a tooth, often in place of
tooth a missing tooth

Radiological Unilocular around Unilocular/multilocular
crown of tooth

Protein* Greater than 48 g/l Less than 48 g/l soluble
soluble protein protein

Histology Stratified squamous Stratified squamous
epithelium three to four epithelium
cells thick Prominent basal
No basal palisading palisading
May be mucous cells or Rete ridges generally
ciliated cells absent but occasional
Keratinisation may budding of basal layers
occur Epithelial infoldings
Cell vacuolation rare common
when present usually Parakeratosis common,
keratinising orthokeratosis less
Fibrous stroma common

Cell vacuolation common
Stroma tends to be loose

*In no case was there evidence of this having been undertaken in
any of the present cases.

ing with PBS twice for 15 minutes each, the sections
were stained with 5 mg diaminobenzidine in 10 ml
Tris-HCI, 10 ml H202 for five minutes and then
washed and counterstained with Mayer's hematoxylin
for 90 seconds.

Results

Table 2 shows that staining with the antibody CAM
5-2 was very weak or absent altogether. When present
it was seen in the basal stratum of odontogenic

Table 2 Results ofstaining intensity

LP34 CAM s52
Case
No Cyst Basal Mid Superficial Basal Superficial

I OKC 0 + + + + +/- 0
2 OKC 0 + + 0 0
3 OKC 0 + + + + + +/- 0
4 OKC 0 + + + + + + 0 0
5 OKC 0* + + + + + 0 0
6 OKC 0 +++ +++ 0 0
7 OKC 0 + + + + + 0 0
8 OKC 0* + + + ++ +/- 0
9 OKC 0 +++ +++ +/- 0
10 Dent. +++ ++ +++ 0
11 Dent. +++ +++ +++ 0 +/-
12 Dent. +++ +++ +++ 0 0
13 Dent. +++ +++ +++ 0 0
14 Dent. +++ +++ +++ 0 0
15 Dent. + + ++ + +++ 0 +patchy
16 Dent. +±+±+ +±+4+ +-+4+ 0 0

17 Dent. +++ +++ +++ 0 +/-
18 Dent. +++ +++ +++ 0 0

The intensity of staining was assessed semiquantatively and scored
as below: 0 = None; + = weak; + + = moderate;
+ + + = strong.
0* = generally no staining but weak.

MacDonald, Fletcher
keratocysts and in the superficial stratum of den-
tigerous cysts.
LP34 showed two patterns of staining, one where

the basal layer was strongly positive, usually
associated with stronger staining of more superficial
levels, and one where the basal layer was negative or
focally very weak, associated with less strong staining
of mid and superficial layers. The former pattern
occurred in dentigerous cysts (fig 1); the latter in
ondontogenic keratocysts (fig 2). Two odontogenic
keratocysts showed weak focal staining (case 5 and
case 8) in areas which were directly adjacent to chronic
inflammatory cellular infiltration within the connec-
tive tissue stroma. Similar foci of mild inflammation
were evident in the connective tissue surrounding
some of the dentigerous cysts. The staining pattern in
the epithelium of these cysts remained unchanged
between these mildly inflamed foci and uninflamed
areas. This finding would suggest that the basal
staining of dentigerous cysts using LP34 was a
property of the epithelial differentiation rather than a
secondary effect of inflammation, unlike the basal
staining seen in odontogenic keratocysts which only
appeared adjacent to inflammation.

Discussion

Although dentigerous cysts and odontogenic
keratocysts both arise from odontogenic epithelium
and may have a similar histological appearance their
behaviour in terms of recurrence is sufficiently
different to warrant different treatment and follow up.
These types of cyst are relatively uncommon and the
experience of the individual pathologist may be
limited, so any additional diagnostic methods are to be
welcomed. Much current research has been directed at
features specific to the odontogenic keratocysts
including keratocyst antigen9 and enzyme histo-
chemistry of the epithelium'"'2 in an effort to aid
diagnosis. Recent work has been directed towards the
intermediate filament keratin proteins within the cyto-
plasm of odontogenic keratocysts which have been
identified and catalogued.'3 A similar catalogue of
cytokeratins from other odontogenic cysts may high-
light differences in expression ofcytokeratins allowing
a given epithelium or epithelial cell to be characterised
by the specific pattern of its cytokeratin components. 14
The results of our study suggest that there are, indeed,
differences between the expression of cytokeratin
components between dentigerous cysts and odon-
togenic keratocysts that can be exploited diagnos-
tically.
Thus far the emphasis in research has concentrated

on the epithelium itself, with only occasional passing
reference to the underlying connective tissue stroma.
One feature among the histological differences bet-
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ween dentigerous cysts and odontogenic keratocysts
that has been cited many times is the stroma, which in
the case of the latter is described as delicate, loose, and
rich in mucopolysaccharide. The interaction between
an epithelium and its stroma is complex and not well
understood, but observations from this study show
that focal inflammation within the stroma of odon-
togenic keratocysts affects the local expression of
cytokeratins. This observation, in addition to other
observations that odontogenic keratocyst epithelium,
when transplanted into nude mice, only retains its
typical appearance histologically if supported by its
own connective tissue stroma,'5 suggest that the
differentiation of the epithelium is not independent of
the stroma.
The results of this study show that odontogenic

keratocysts and dentigerous cysts, in the absence of
clinically important inflammation, may be reliably
distinguished on the basis of staining ofthe basal layer
of the cyst lining using the commonly available
monoclonal antibody LP34. Similarly, the technique
described may have limitations in distinguishing bet-
ween cysts in which there is considerable inflammatory
change, a situation where histological distinction is
particularly difficult.

We thank Mr R Cullen and staff of the special
histology laboratory, Leicester Royal Infirmary for
their kind assistance and Mrs Lynne Bailey for typing
the manuscript.
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