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Introduction
For a successful root canal treatment (RCT), organic and 
inorganic structures such as microorganisms, necrotic tis-
sues, smear layer, and biofilm should be removed from the 
root canal system as much as possible. Sodium hypochlo-
rite (SH) is considered to be the gold standard among root 
canal irrigants because of its antibacterial and tissue-dis-

solving properties (1). However, despite its effectiveness, 
SH’s high cytotoxicity can lead to severe complications 
if extruded beyond the root canal system or improperly 
used during clinical procedures. These complications, 
commonly referred to as “SH accidents,” may include 
pronounced facial swelling, localized edema, sudden pain, 
hematoma formation, and tissue necrosis (2-4).

The occurrence of SH accidents has been extensively re-
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ported in dental literature, with numerous studies empha-
sizing the risks associated with sodium hypochlorite extru-
sion. Factors such as solution concentration, application 
pressure, and patient anatomy significantly influence the 
severity of injuries. For example, higher concentrations of 
SH are often linked to more severe tissue damage, while 
improper irrigation techniques can increase the likelihood 
of extrusion (2,3). Case reports have detailed a range of 
symptoms, from severe pain and swelling to rare instances 
of life-threatening complications such as airway obstruc-
tion (4). Effective management typically involves the 
use of analgesics, antibiotics, corticosteroids, or antihis-
tamines, tailored to the injury’s severity. Recovery times 
vary, with minor cases resolving within weeks and more 
complex injuries requiring extended care (2-4).

Dentists’ knowledge and equipment concerning scenarios 
that can lead to SH accidents, as well as their prepared-
ness to manage such incidents effectively, are critical in 
minimizing risks and improving patient outcomes. This 
survey study aimed to evaluate the knowledge and atti-
tudes of Ondokuz Mayıs University Faculty of Dentistry 
4th- and 5th-year students regarding the prevention and 
intervention of SH accidents. Considering their advanced 
education and internship experiences, it was assumed that 
5th-year undergraduate students would demonstrate a 
higher level of awareness and competency in managing 
SH-related complications compared to 4th-year students. 
The null hypothesis was that there would be no significant 
difference in the knowledge and attitudes of 4th- and 5th-
year dental students regarding the prevention and man-
agement of sodium hypochlorite accidents.

Materials and Methods
This study was designed as a cross-sectional survey cover-
ing all 4th- and 5th-year students who are actively study-
ing at Ondokuz Mayıs University Faculty of Dentistry. 
Ethics committee approval for the study was obtained 
from the local university clinical research ethics com-
mittee (Date: 18/05/2023, No:2023/175). The study 
was conducted under the principles of the Declaration of 
Helsinki. The principal investigators conducted the data 
collection process face-to-face. The inclusion criteria of 
the volunteers were as follows: Being a 4th- and 5th-year 
dentistry student, having taken an endodontic internship, 
volunteering to participate in the study, and answering the 
questions thoroughly. Graduates of the faculty of dentistry 
and 1st-, 2nd-, and 3rd-year students of dentistry were 
not included in the study. The participants participated in 
the study by approving the paragraph containing volun-
tary consent and the purpose of the study at the beginning 
of the questionnaire form. The 29-question questionnaire 

used in the study included multiple-choice questions on 
factors that may cause SH accidents, symptoms observed 
in patients in accidents, and intervention methods against 
complications. The full questionnaire is available as a Sup-
plementary Table.

A total of 296 students participated in the survey, of which 
141 (47.6%) were 4th-year students and 155 (52.4%) 
were 5th-year students. All questions in the questionnaire 
were fully answered by the participants, and no incom-
plete or omitted responses were observed. During the data 
collection and entry process, the accuracy and consistency 
of the responses were regularly verified by the principal 
investigators. Any potential issues in the dataset were care-
fully monitored to ensure its validity and reliability. There-
fore, the analysis included the complete dataset without 
any exclusions.

The data obtained in this study were analyzed using SPSS 
v21 (Chicago, IL, USA) with chi-square tests and Bonfer-
roni correction. The significance level was set at P < 0.05.

Results
A total of 296 students, 141 (47.6%) 4th-year and 155 
(52.4%) 5th-year students, participated in the survey. 
More 4th-year students think that SH may cause compli-
cations such as clothing discoloration, eye damage, skin 
and mucous membrane irritation, and tissue necrosis than 
5th-year students. A significant difference was found be-
tween the groups regarding the complications that SH 
may cause in the clinic (P < 0.001). The 5th-year students 
agreed with the precautions such as protective measures 
(goggles, mask, patient gown), rubber dam isolation, use 
of a powerful aspirator, determining the correct working 
height, not applying too much pressure while irrigating, 
using syringes designed for irrigation, using different col-
ored syringes for irrigation at a higher rate than 4th-year 
students. There was a significant difference between 4th- 

Fig. 1.	 Distribution graph of sodium hypochlorite extrusion risk ac-
cording to arcs, based on the answers of 4th and 5th graders.
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and 5th-year students in terms of the precautions for SH 
accidents that may occur in the clinic (P < 0.002).

Between 4th- and 5th-year students, there was no signifi-

cant difference in the assessment of the risk of extrusion of 
SH between the maxillary and mandibular arch. Students 
from both semesters similarly assessed that the risk of ex-
trusion was independent of the arch (Fig. 1). When the 
extrusion risk of SH was evaluated regarding tooth types, 
a significant difference was found between the groups. 
Fourth graders were more likely to think that the risk of ex-
trusion may be higher in molar teeth (P < 0.006) (Fig. 2).

There was a significant difference between the preopera-
tive symptoms and the risk of extrusion of SH into peri-
apical tissues (P < 0.003). Both groups agreed that the 
presence of preoperative pain, edema, localized abscess, 
and sinus tract might increase the risk of extrusion. A 
significant difference was found between the groups re-
garding the effect of periapical conditions of the teeth on 
extrusion. The 5th-year students reported a higher risk of 
extrusion in cases of open apex, external resorption, inter-
nal resorption, and proximity to the maxillary sinus more 
frequently than 4th-year students students (P < 0.001).

As a precaution against SH accidents, SH concentra-
tion preference between 4th- and 5th-year students also 
showed a significant difference. The concentration range 
between 2.5%-5% was most abundantly preferred by 4th-
year students; while 5th-year students mostly preferred 
2.5% SH (P < 0.006). 

There was a significant difference between the 2 groups in 
terms of the first symptoms reported in SH accidents, such 
as the sudden onset of pain, edema, and intense bleeding 
from the apical area (P < 0.002). While 4th-year students 
thought that only severe and sudden pain was more like-
ly, 5th-year students thought that all of the symptoms of 
sudden and severe pain, edema, hemorrhage, and intense 
bleeding from the apical area were more likely. 

A significant difference was found between the groups in 
terms of the choice of the first intervention to be applied 
after SH extrusion (p < 0.003). The 5th and 4th terms 
similarly preferred local anesthesia injection, cold applica-
tion, and irrigation with sterile saline solution as the first 
intervention after SH extrusion (Fig. 3).

A significant difference was found between the groups in 
terms of the drug preference prescribed to the patient af-
ter SH injection. 5th-year students preferred to prescribe 
antibiotics, antihistamines, corticosteroids, and NSAIDs 
more than 4th-year students. (P < 0.002). A significant 
difference was found between the groups in terms of the 
belief that they had the ability to intervene in SH accidents 
alone (P < 0.006). Compared to 4th-year students, more 
semester 5 students reported that they knew to intervene 
in SH accidents alone (Fig. 4).

Fig. 3.	 Distribution graph of preferred emergency response method in 
sodium hypochlorite accidents based on the responses of 4th 
and 5th graders.

Fig. 4.	 Distribution of 4th and 5th grade students’ competence level in 
responding to sodium hypochlorite accidents.

Fig. 2.	 Distribution graph of sodium hypochlorite extrusion risk ac-
cording to teeth, based on the answers of 4th and 5th graders.
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Discussion
A survey of American Association of Endodontists mem-
bers concluded that maxillary premolars and molars with 
periapical radiolucency and necrotic pulps were more 
prone to SH accidents. One possible reason for this find-
ing is that pulpal necrosis is often associated with pulpal 
bacterial infection and periarticular inflammation, exter-
nal apical root resorption, and bone resorption (5). When 
SH accidents are examined in detail in the literature, it is 
seen that most of these accidents occur in the maxilla (6-
18). Compared to maxillary teeth, mandibular teeth are 
surrounded by a denser cortical plate, and the mandibu-
lar premolar and molar apices are more centrally located 
within the body of the mandibular bone. The buccal roots 
of maxillary premolars and molars have only a thin cortical 
bone covering, possibly predisposing these teeth to SH 
accidents (19). This study concluded that 5th-year stu-
dents thought that the risk of SH extrusion was higher 
in incisors, and there was no difference between maxil-
lary and mandibular teeth. In addition, 5th-year students 
think the risk of extrusion is higher in cases of open apex, 
external resorption, internal resorption, and proximity to 
the maxillary sinus. 

A study conducted among members of the Hellenic Soci-
ety of Endodontology, reported that SH-related accidents 
affecting the ocular region occur when protective equip-
ment is not used or is inadequate (20). In another study, it 
was concluded that the application of rubber covers would 
prevent SH accidents. (21). In our questionnaire study, 
it was concluded that 4th- and 5th-year grade students 
thought that protective measures such as goggles, rubber 
dam, and selection of appropriate syringes for irrigation 
should be taken to prevent SH accidents.

A systematic review emphasized that the knowledge to 
prevent SH accidents and the knowledge of intervention 
in case of SH accidents are important (3). In a survey of 
members of the American Association of Endodontists, no 
correlation was found between years of professional expe-
rience and the occurrence of more than one SH accident 
(5). A significant difference was found between the groups 
regarding the ability to intervene alone in SH accidents. 
5th-year students think that they have the knowledge to 
intervene alone more than 4th-year students.

One of the factors determining SH injury is the concentra-
tion of SH, along with the volume and exit pressure of SH 
(22). When the concentration used in SH accidents was 
analyzed, it was reported that SH was not diluted or a 1:1 
dilution ratio was used in 83% of the accidents (5). It has 
been reported that as the concentration of SH increases, it 
becomes more toxic to living tissue (23).

When the clinical features of hypochlorite-induced injury 
were evaluated, a sudden onset of sharp, burning pain, 
swelling, swelling and bruising, and ulceration were re-
ported (4,5,24-29). Airway obstruction has also been re-
ported in one case (30). In this survey, results parallel to 
these findings were also found.

The majority of the participating volunteers reported that 
they were treated immediately after the accident by apply-
ing additional anesthesia and flushing the canal with saline 
solution or water (5). A significant difference was found 
between the groups in terms of first intervention practice 
after SH extrusion. The 5th-year students prefer local an-
esthesia injection and cold application more frequently as 
the first intervention after SH extrusion.

In the literature, there are at least 3 case reports of acci-
dental SH injection (31-33). In these reports, SH used for 
endodontic irrigation was placed in anesthetic cartridges 
and then used for accidental anesthetic injection. One 
patient was reported to require hospitalization following 
a mandibular block (31). SH used for endodontic irriga-
tion should be stored only in labeled and easily identifiable 
containers and irrigation syringes.

Analgesics and antibiotics are the most commonly used 
drugs in the treatment of SH accident cases. Information 
from the literature revealed that antibiotics and analgesics 
were the most commonly used drugs (2,3). Antibiotics are 
prescribed to prevent an increased risk of infection from 
local hematoma and bruising (34). Other drugs in the 
case reports included in this review were corticosteroids 
and antihistamines. The use of antihistamines has been 
reported to limit edema expansion and also inhibit his-
tamine-associated increase in vascular permeability (35). 
In this study, the results were consistent with the findings 
reported in previous studies.

Our survey was answered by a limited number of dental 
students, providing the education point of view of a single 
faculty. A similar study can be conducted in larger popula-
tions with a larger number of dental students to obtain 
more comprehensive results.

Conclusion
In our study, it was concluded that 4th- and 5th-year stu-
dents were generally aware of the factors that lead SH ac-
cidents and methods to prevent them. 4th- and 5th-year 
students think that the presence of pain as a preoperative 
symptom and a localized abscess may increase the risk of 
extrusion of SH. In terms of radiologic examination, they 
think that the risk of extrusion is higher in cases of external 
resorption, internal resorption, and proximity to the max-
illary sinus. They responded that the first symptom of SH 



accidents is sudden pain. It was stated that they prefer to 
prescribe medication to the patient after SH extrusion and 
injection, call for control, and refer the patient to the rel-
evant health institution when necessary. 5th-year students 
think that they have the knowledge to intervene in SH 
accidents alone more than 4th-year students.
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