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A Survey on Prevalence, 
Causes and Prevention of Post-
cementation Hypersensitivity

ABSTRACT
This study evaluated the prevalence and causes of post-cementation sensitivity and 

possible prevention measures according to the experience of dentists through an inter-
net survey. A questionnaire was prepared with 25 items based on a survey introduced by 
Rosenstiel and Rashid. An online site was created for the participation to the survey. A 
total of 322 participants responded the questionnaire. The results of the questionnaire 
indicated the amount of tooth preparation (42.1%) is the most frequent reason for hy-
persensitivity followed by water-cooling with pressure (11.2%) and provisionals (10.9%). 
“Very important” response for tooth reduction, time before cementation, overheating, 
luting agent, occlusion and provisionals were found to be of statistical significance 
(p<0.001). Comparing respondents’ opinions the incidence of post-cementation sen-
sitivity appears to be underestimated. Tooth reduction, preparation under high volume 
spray and quality of provisional restorations was considered to have a significant impact 
on the incidence of post-cementation sensitivity according to the dentists surveyed 
across Turkey. Respondents to the questionnaire considered the use of antimicrobial, 
desensitizing, resin bonding, hemostatic agents, varnishes, type of liner material, rotary 
instruments to be less effective for prevention of post-cementation sensitivity.

INTRODUCTION
In current dental practice, missing teeth are often replaced by metal-

ceramic fixed dental prosthesis (FDPs) that requires removal of certain 
amount of dental structures to gain space for the framework and the ve-
neering material.1 However, it is essential to preserve the vitality of the 
abutments during this procedure. Provisional fixed dental prosthesis luted 
with temporary luting cements significantly serves for this purpose.2 How-
ever, post-cementation hypersensitivity (PCH) that is the sensitivity in re-
sponse to hot or cold stimulation of a tooth after cementation of the FDP 
could not be completely avoided.3 

Since it impairs quality of life of the patients, several methods have been 
proposed to eliminate PCH.4 The majority of the work in this field focused 
on the cement type, cavity size and their impact on PCH.5-9 Apart from lut-
ing cement, numerous other factors have been attributed to PCH such as 
the type and the use of desensitizers, resin bonding agents, time required 
for tooth preparation, time until temporary cementation, rotary instru-
ments, microbiological contamination, heat produced during preparation 
and desiccation, presence of premature contacts in occlusion with provi-
sional and definitive FDPs and experience of the practitioner.4,10-16 

While great efforts have been made to understand the causes of PCH, 
there is no concept that is broadly accepted and employed worldwide. 
Thus, many clinicians are unsure as to which methods are supported by 
scientific data and, therefore, should be adopted in everyday practice.4 
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The objectives of this study therefore were to gain insights 
into the prevalence, causes and prevention methods used to 
address the risks of PCH through an online survey in order to 
minimize the risk of PCH. 

MATERIALS AND METHOD

STUDY DESIGN
This cross-sectional study was carried out among the den-

tists practicing in different dental settings including private 
clinics, universities and public dental health care centers 
across Turkey. In January 2013, a questionnaire was distrib-
uted by electronic mail to 3000 dentists.

The online questionnaire prepared was based on a previ-
ous study after Rosenstiel and Rashid.4 The original English 
version of this questionnaire was translated to Turkish, and 
Vet 17 recommendations were followed. The process involved 
1) direct translation from English into Turkish by two native 
speakers of Turkish working independent from one another; 
2) synthesis of the two translations; 3) backward translations 
from Turkish into English by two independent native speak-
ers of English; 4) review and reconciliation of the backward 
translations; and 5) pilot-testing on a random sample of 15 
students, after which the final editing took place.

The questionnaire contained 25 items (Figure 1). The first six 
items aimed to collect basic information about the respond-
ents, such as contact details, area of residence and area of 
specialty. The next two questions sought to acquire data on 
the number of cemented abutments that the respondent per-
formed per month and the incidence of PCH. The last remain-
ing 17 questions targeted to elicit information about the expe-
rience and perception of the participants as regards to PCH. 
Since the respondents completed the questionnaire online, 
their IP addresses were recorded in order to ensure that each 
participant completed only one survey. 

The last 17 questions were multiple-choice and the partici-
pants were asked to select one of the four responses: “have 
not tried,” “have tried but not important,” “important” and 
“very important.” Furthermore, they were asked to provide 
their opinion on what factors are most likely to induce PCH. 
One additional question sought to gather the perceptions of 
the respondent independent from the items involved in the 
questionnaire.

Figure 1: Questionnaire form used in this study.

QUESTIONNAIRE ADMINISTRATION
Dillman’s Tailored Design Method was used that is the cur-

rent standard for conducting internet surveys.18 Five points of 
contact were practiced for the questionnaire administration 
by two researchers: 1) advanced notification by electronic 
mail (e-mail) 2 to 5 days prior to receiving the survey; 2) an e-
mail with a link to the internet survey; 3) another e-mail with a 
link to the survey after 6 weeks; 4) a further e-mail with a link 
at 12 weeks; and 5) final e-mail to non-responders. The study 
stopped 1 week after the final reminder e-mail. 

Primary response rates were calculated based on the num-
ber of response to the first notification. Statistical analysis

Statistical analyses were performed using the Statistical 
Package for the Social Sciences (version 18.0, SPSS Inc, Chica-
go, IL, USA). The responses of the participants to the question-
naire items were analyzed using Fisher’s exact test. P values 
less than 0.05 was considered to be statistically significant.

RESULTS
In total, 322 valid responses were received. Of those sur-

veyed, 46.3% estimated the incidence of PCH in their prac-
tice between 0-5 %, 19.6% between 1-2%, 22% between 3-5%. 
Only a small number (4.7%) claimed no incidences of PCH 
(Figure 2).
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Figure 2: Selection of the respondents as “six most impor-
tant” single factors in controlling post-cementation hyper-
sensitivity (p<0.001).

The “most important” factors causing PCH was reported to 
be tooth reduction (42.1%) followed by tooth preparation 
under high volume water spray (11.2%) and quality of pro-
visional FDPs (10.9%) (Figure 3). A range of factors, such as 
premature contacts in occlusion, time between preparation 
and cementation, tooth reduction and tooth preparation un-
der high volume water spray were all considered to be “very 
important” by more than 60% of the respondents. While lut-
ing agents were considered to be “very important” by more 
than 50% and type of rotary instruments were considered to 
be “very important” by more than 35% of the respondents 
(Figure 4)

Figure 3: The incidence of post-cementation hypersensitiv-
ity perceived by the dentists responded to the question-
naire (N=322).

Figure 4: Six most important factors according to the re-
sponses for being “very important”, “important”, “have 
tried but not important” and have not tried” as regards to 
measures for prevention of post-cementation hypersensi-
tivity.

Of the various factors listed, the least identified ones under 
“most important” category were the use of hemostatic agents, 
liner material, antimicrobial agent, rotary instrument type and 
use of varnish. The use of varnish, hemostatic agents, desensi-
tizing agents, resin bonding agents, antimicrobial agent failing 
to desiccate before cementing, choice of core material, were 
considered “very important” by less than 20% of dentists.

Approximately 15% of the respondents provided additional 
comments in the field entitled: “Other procedures or mate-
rials that have helped reduce post-cementation sensitivity of 
crowns.” Of these responses, the factors that were most com-
monly named were polymerization of the resin cement, low 
laser applications, avoiding acid etching, use of new bonding 
systems and magnified loops.

DISCUSSION
Full coverage FDP is one of the most commonly used treat-

ment modality for replacement of missing teeth that often 
involve preparation of vital abutments to support the pontic 
and the retainers. A provisional fixed prosthesis is cemented 
during the interim period between the tooth preparation and 
cementation of final FDP. Postoperative sensitivity after cemen-
tation of FDP is a common complaint especially in cases where 
the abutments have vital pulp.4 Brannstrom3 suggested the 
following precautions prior to definitive cementation in order 
to reduce the risk of an inflammatory response in the pulp: 1) 
The provisional crown should be well fitting, covering cervical 
dentin but not impinging on the periodontal tissues and the 
definitive crown should be cemented as soon as possible, 2) 
The superficial smear layer should be removed and the dentin 
surface should be treated with an antibacterial solution before 
the provisional crown is placed, 3) To decrease dentinal perme-
ability under the provisional crown, the dentinal surface should 
be covered with a liner that can be easily removed before final 
cementation, 4) To ensure optimal micromechanical bonding, 
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the dentin surface should be thoroughly cleaned, and the den-
tin should be kept moist until cementation, 5) The occlusion 
should be carefully checked before cementation of the crown.

Dental treatments based on actual knowledge have more 
favorable prognosis and reduce the risk of treatment failures 
or complications. When FDPs are indicated to replace missing 
single tooth especially in young patients, most of the time the 
abutment teeth are vital. In such clinical situations, the dentist 
has to make the critical decision whether to carry out elective 
endodontic treatment for the vital abutments or to try and pre-
serve the pulp vitality.19,20 A study carried out by Rosenstiel et 
al12 showed that the incidence of post-operative complications 
is usually underestimated by most dentists. Therefore, in the 
present study, prevalence, causes and prevention of PCH were 
evaluated from the perspective of the dentists.

Numerous studies between 1993 and 2000 sought to under-
stand how luting cements, such as zinc oxide, glass ionomer 
and zinc phosphate, contribute to PCH.5-10,13 The possible fac-
tors for PCH were mainly due to tooth reduction, time until ce-
mentation, overheating, luting agent, occlusion and provisional 
FDPs according to the respondents. These constituted 84.7% of 
the factors that the participants considered “very important” 
and were found to be of statistical significance.

In a study by Johnson et al. in the 1990s, the incidence of 
patient sensitivity following restorations was around 25%. In 
other studies this incident was reported to be 20%5 and 10%.7 
According to the results of the survey conducted in the present 
study, 46.3% of respondents estimated the incidence of PCH in 
their practice to be between 0 and 5%. These figures are lower 
than the findings of Rosenstiel and Rashid where 68% of re-
spondents estimated the PCH between 0-2%.4 The differences 
in the incident rates described by earlier studies and that of 
the present study and the work of Rosenstiel and Rashid can 
be attributed to variations in the methodologies used in the re-
search.5-7 Additionally, one other study performed by Danesteh 
and Ahmad21 in Kermanshah city in Iran showed that 67.4% of 
dentists rarely or occasionally reported PCH.

Murray et al.10 and Camps et al.11 described the role of tooth 
reduction being of significance for the incidence of PCH. Ac-
cording to these studies, there is an increased reactionary den-
tin formation in deep preparations and 60% of the teeth pre-
pared 0.5 mm close to the pulp exhibit a severe pulpal reaction. 
On the other hand, of those treated cavities having remaining 
dentin thickness greater than 1 mm, only 5% exhibited a severe 
reaction.10,11

Rosenstiel and Rashid reported that 47% of the dentists 
surveyed perceived that the amount of dentin removed dur-
ing cavity preparation played a “very important” role in PCH, 
while 44% claimed it being “fairly important”.4 In present study, 
81.1% of respondents claimed that the amount of tooth reduc-
tion was “very important”, while 17.4% of respondents found 
this factor “important.” As such, the findings of the two studies 
are largely in agreement. 

A further factor that is considered to have an impact on PCH 
is the time between preparation and cementation. On the study 
of Rosenstiel and Rashid, only 13% of the dentists in North 
America perceived this factor “very important”, 37% “fairly 
important,” and 37% “not important.” Likewise, in the present 
study, 38.8% of the Turkish dentists surveyed perceived the 
time between preparation and cementation being “very impor-
tant” and 48.4% “important” for the incidence of PCH.

During the preparation of a tooth for restorative procedures, 
a large amount of heat is generated where a direct link between 
this heat and pulpal damage has been postulated, namely 
the higher the temperature the pulp reaches, the higher the 
amount of pulpal damage.14 According to the results of the sur-
vey from Rosenstiel and Rashid, 63.5% of the North American 
dental practitioners found this factor “important” in the devel-
opment of PCH, while 6.6% of those questioned believed that 
it was “not important” or “not tried.”4 On the other hand, in the 
present study, 61.8% of the Turkish dentists surveyed believed 
that tooth preparation under high-volume water spray was a 
“very important” factor, 32.6% said it was “important”. 

FDPs with high vertical dimension or premature contacts can 
also cause PCH of especially anterior teeth.22 In the survey of 
Rosenstiel and Rashid, 88% of the dentists in North America 
reported this factor being “very important”.4 Similarly, 67% of 
those questioned stated that the use of a well-made provisional 
restoration being “very important” in reducing sensitivity. This 
figure was higher in the survey of Danesteh and Ahmad,21 with 
90.7%. In the present study, 63.7% of the respondents scored 
this item as “very important”, being slightly less than those of 
other surveys.

Numerous studies stressed that the luting agents are also re-
sponsible for PCH.5-7,9,13,23 In a recent clinical study, the effects 
self-adhesive resin cement and a resin modified glass-ionomer 
cement (RMGIC) were compared in regard to causing PCH.24 
with the latter caused more PCH. One other clinical study 
compared PCH after cementation with either conventional 
glassionomer cement (GIC) or resin cement where the self-
adhesive resin cement caused less PCH.25 Moreover, they also 
suggested that in case GIC is used as a cement, patients should 
be informed about the possible PCH for a longer period than 
with resin cement. Recently, in a prospective clinical study, clin-
ical performance and PCH incidence with bioactive dental lut-
ing cements has been studied.26 The study was performed on 
38 crowns and FDP abutments in 17 patients. As a result only 
four patients reported low levels of PCH that disappeared after 
occlusal adjustment or without intervention within one month. 
Similarly, PCH was studied after the use of two self-adhesive 
resin cements for cementing FDPs on 50 abutments (Breeze, 
Pentron Clinical Technologies, Wallingford, Conn., and RelyX 
Unicem, 3M ESPE, St. Paul, Minn., USA) and an etch-and-rinse 
based conventional resin cement (RelyX ARC, 3M ESPE).27 The 
incidence of PCH was significantly lower with the self-adhesive 
cements compared to the conventional one.
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Rosenstiel and Rashid reported that 59% of respondents 
considered luting agent being “very important” PCH. In the 
present study, the choice of luting agent was considered “very 
important” by 52.8% and “important” by 35.4% of the re-
spondents, summing up being considerably high. In the pre-
sent study, dentists were not asked the type of luting agent 
they use. Therefore, an association between the type of ce-
ment and PCH could not be identified.

Hemostatic agent, liner material, rotary instrument type, 
time between preparation and cementation, and varnish use 
were considered “very important” by less than 20% of dentists 
for prevention post-cementation sensitivity which is line with 
the previous survey.4

It is important to achieve the highest response rate possi-
ble to limit non-response bias in health-care surveys. Ho et 
al28  commented in 2007 that the main threat to the validity 
of survey findings arises from low response rates. One of the 
limitiation of this survey, is the low response rate to the in-
ternet questionnaire despite the efforts spent to make the 
questionnaire easy to use, along with inclusion of a link to the 
Web site in the invitation e-mail. Although recommendations 
were followed closely for conducting Web surveys suggested 
by Dillman et al.,18 the response rate were comparable to the 
reported electronic and postal mail response rates. One rea-
son may be that participants tend to be worried about com-
puter viruses and delete e-mails that are unsolicited or those 
received from unknown persons.29 The low rate of response 
also could be attributed the type of survey that is used. Pre-
vious studies showed a higher response rate among health-
care professionals to conventional paper version than to the 
Web questionnaire.29-31 Another reason for the low rate of re-
sponse could be the workload of the dentists. Response rates 
to surveys, especially among physicians, are known to be sub-
optimal due to their heavy workload.32 The return rates have 
been especially low in surveys of surgeons ranging between 
15 and 77%.33,34 The number of surveys to which dentists are 
subjected is unknown. Nonetheless, as early as 1993, Horner 
et al35 commented that the general dental practitioners were 
suffering from ‘questionnaire fatigue’ ”. In addition to surveys 
by academic institutions, dentists regularly receive requests 
to complete commercial surveys. Therefore, it is not surpris-
ing that non-response is considered to be a shortcoming of 
many surveys. Many authors have drawn attention to low re-
sponse rates as sources of bias in surveys of health care pro-
fessionals36,37 and this survey could also not be excluded from 
this statement with almost 10-fold less response compared to 
the initial number of e-mail invitations sent. Nevertheless, the 
trends observed may be useful in developing devices or mate-
rials that may eventually decrease PCH in prosthetic dentistry.

CONCLUSIONS
Tooth reduction, preparation under high volume spray and 

quality of provisional restorations was considered to have 
a significant impact on the incidence of post-cementation 
sensitivity according to the dentists surveyed across Turkey. 
Respondents to the questionnaire considered the use of an-
timicrobial, desensitizing, resin bonding, hemostatic agents, 
varnishes, type of liner material, rotary instruments to be less 
effective for prevention of post-cementation sensitivity. 
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