
 

Presentation of Case 

Dr. Mst. Mahbuba Kafia Parvin: A 15 year old 
male patient came to the Department with the 
complaint of continuous dull pain on his upper 
left central incisor. He also gave a history of 
traumatic injury when he was eight years old 
for which he didn't undergo any dental treat-
ment. He had noncontributory medical history. 
On extraoral examination, no abnormality was 
detected. Intraoral examination revealed there 
was no sign of caries, no crown discoloration, 
no swelling and no sinus tract was present. 
Gingival tissue and tooth were intact. On 
palpation, the patient felt mild pain on the root 
area of affected tooth. On percussion, dull 
percussion note was present. No mobility was 
found. On vitality test, there was no response to 
both cold and heat test. The periapical radio-
graph revealed a large periapical radiolucency 
with open apex.  

Dr. Md. Shamsul Alam: The periapical radio-
graph showed that the maxillary left central 
incisor had an incompletely developed apex 
and a periradicular radiolucency (Figure 1). An 
apical diameter was more than 1 mm mesio-
distally. Periodontal ligament and lamina dura 
were not intact.  

Treatment Procedure 

Dr. Kafia: In 1st visit: With all aseptic precau-
tion, local anesthetic was administered and 
access opening was performed. The working 
length was determined by placing a # 20k-file 
in the canal and taking a periapical radiograph. 
The canal was copiously and gently irrigated 2 
mm shorter than the working length using 10 
mL of 2.5% sodium hypochlorite for over 20 
min and sterile normal saline without 
instrumentation. The canal was then dried with 
an appropriate sized sterile paper points. 
Lesion sterilization and tissue repair (LSTR) 
was placed into the root canal system 2 mm 
from the working length and left for 14 days. 
The paste was tamped down in the canal space 

using the blunt end paper points. The access 
cavity was sealed with a cotton pellet and then 
placed composite resin restoration. The patient 
was advised to revisit after two weeks. 

In 2nd visit: After two weeks, the tooth was 
asymptomatic. Local infiltration anesthesia was 
performed with 2% lignocaine without vaso-
constrictor to facilitate the ability to trigger 
bleeding into the canal system. Composite resin 
restoration and cotton pellet were removed 
from the access cavity and the tooth was copi-
ously and slowly irrigated with 2.5% sodium 
hypochlorite and together with sterile agitation 
with a small hand file to remove the antimicro-
bial medicament. Then normal saline was used. 
A 17% EDTA for 1 min was also used for a final 
rinse. The canal was dried with sterile paper 
points and checked for any exudates. There was 
no sign of inflammatory exudates. An endo-
dontic 40k-file was introduced into the canal up 
to a few millimeter beyond the apical foramen. 
Irritation of the apical vital tissue was perfor-
med with gentle scraping and apical bleeding 

of root canal space was done. A cotton pellet 
was subsequently placed into the canal 3 mm 
below the cementoenamel junction  and re-
mained in place for 15 min to ensure clot 
formation. The presence of the blood clot was 
confirmed visually (Figure 2). The blood clot 
acts as a suitable barrier for the placement of 
mineral trioxide aggregate. Approximately 4 
mm thickness of mineral trioxide aggregate 
was placed over the blood clot below the 

cementoenamel junction and a moist cotton 

pellet was placed in contact with mineral tri-
oxide aggregate and a radiograph was taken 
(Figure 2). Access was sealed with composite 
resin restoration. The patient was advised to 
revisit after 24 hours. 

Final visit: The composite resin restoration and 
cotton were removed. The hardness of mineral 
trioxide aggregate was checked with a conden-
ser and double seal of coronal access with den-
tin bonding (glass ionomer) and composite resin 
restoration. A post-operative radiograph was 
taken. The patient was advised for follow-up.  
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Provisional Diagnosis

Chronic apical periodontitis with open apex 

Differential Diagnosis 

Dr. Kafia: Differential diagnosis may be pulpal 
necrosis or apical root resorption. All these are 
excluded by earlier attempted dental history, clini-
cal and radiological examination. Development of 
root continues up to 3 to 4 years after eruption of 

the tooth. During this period, if there is any dental 
trauma, it may cause injury to Hertwing’s epithelial 
root sheaths and leads to cessation of further root 
development. 

Pulpal necrosis 

Pulpal necrosis as a consequence of untreated den-
tal caries in young permanent teeth which often 
results in teeth with open apex, thin root walls and 
poor crown root ratio.1 Clinically, there is caries and 
discoloration of the crown. On the other hand, if 
there is previous history of trauma, it is revealed, 
e.g., fracture of crown or intact crown. The careful
interpretation of the clinical and radiographic signs 
can help the clinician to differentiate the diagnosis 
of open apex due to pulpal necrosis which is a
sequel of caries or chronic periodontitis having a
traumatic history.

Apical root resorption 

Local factors that produce excessive pressure due to 
orthodontic treatment procedure or inflammation 
are the most frequent causes of resorption. In rou-
tine dental examination, resorption is often an inci-
dental finding. Otherwise, in late stage, in most of 
the cases tooth mobility or infection may arise.2  

Discussion 

Dr. Kafia: Pulp revascularization was considered to 
be treatment of choice in order to save the tooth and 
promote root development. The primary goal of 
regenerative endodontic procedure is healing of the 
apical periodontitis as stated in the revised AAE 
guidelines. According to the guidelines, the secon-
dary goal is to increase the root wall thickness and 
root length. The tertiary goal is to regain a positive 
response to pulp testing. Both the secondary and 
tertiary goals are desirable but possibly not essential 
to determine the clinical success.3

Regenerative endodontics is a biological-based pro-
cedure for a permanent tooth with pulpal necrosis 
to re-establish a pulp dentin complex.4-9  Extension 
of regenerative endodontic procedure to permanent 
teeth opens new perspectives and offers biological 
basis for such procedure recently.10-13 Bleeding 
provocation into the canal causes mesenchymal 
stem cell influx which has a distinct differentiation 
capability into odontoblast like cells and forming 
root dentin.14-16 Case selection is important for the 
success of regenerative endodontic. Radiogra-
phycally more than 1 mm apical diameter (mesio-
distally) is necessary. The procedure does not 
depend on periradicular radiolucency or negative 
vitality test.17-19 The measure of treatment outcomes 
of revascularization are usually done by clinical and 
radiological findings which are finally confirmed by 
laser doppler flowmetry. There are some limitations 
of revascularization. Although blood clot having the 
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Figure 1: Clinical photograph of the bleeding tooth 

Pre-operative periapical radiograph Working length determine radiograph

After placing MTA on blood After permanent coronal restoration

Figure 2: Radiographic photograph of the operated tooth 



capacity to regenerate pulp tissue is exiting, but 
caution is required, because the source of the 
regenerated tissue has not been identified. Enlarge-
ment of  the apical foramen is necessary. The 
regenerative endodontic treatment procedure have 
many disadvantages such as crown discoloration, 
development of resistant bacterial strain and 
allergic reaction to the intracanal medication. Some-
times canal may get calcified compromising esthetic 
and not allowing post-placement .

Discussion about irrigating solution 

Dr. Gokul: The viability of stem cells from the apical 
papilla depends on the concentration of sodium 
hypochlorite, as used as irrigating solution. 0.5 to 
3% sodium hypochlorite reduced viability to 60% 
whereas 6% sodium hypochlorite diminished the 
cell numbers bellow 20%. However, these toxic 
effects and cell viability are recovered by  subse-
quent rinse with 17% EDTA.20 In some cases, it is 
reported that the use of chlorhexidine diglucorate 
after sodium hypochlorite was performed.21 But in 
regenerative endodontic procedures, chlorexidine 
does not appear to be the best choice for an irriga-
ting solution. The disadvantage of chlorexidine is its 
cytotoxic effects on stem cells from the apical 
papilla22 and its interference with cell adhesion on 
the dentine surface.23 On the other hand, EDTA 
exhibits another positive effect, namely the release 
of growth factors on the dentine surface.24 Thus, 
irrigation with sodium hypochlorite up to 3% in 
generous amount and duration followed by EDTA 
appears feasible.      

Discussion about triple antibiotics paste 

Dr. Mohammad Ali Asgor Moral: The first steps of 
regenerative procedure is disinfection of the root 
canal system of the tooth. For this purpose, it is 
generally advocated the placement of a tri antibiotic 
paste, which is regarded as a mandatory require-
ment for success.25 The triantibiotic paste consists of 
a combination of ciprofloxacin, metronidazole and 
minocycline in proportion of 1:1:1, which eliminate 
the intraradicular infection and promote release of 
growth factor and angiogenesis. Triantibiotic paste  
used because multiple aerobic and anerobic bacteria 
are present in root canal system whereas the 
respective drugs used alone have only substantially 
reduced but did not eliminate the bacteria.26 The 
triantibiotic paste is also effective in eliminating 
bacteria in the deep layers of root canal dentine.27 If 
the canal could not dry or exudate present, lesion 
sterilization and tissue repair dressing is repeated at 
one week interval until symptom free. Lesion 
sterilization and tissue repair-3 mix MP therapy is 
effective in root canal sterilization. However, 
pregnant women in third trimester and children 
under 8 years minocycline use is contraindicated. 
Minocycline also shows discoloration of the 
crown.28 There are some cases reported on the 

successful regenerative endodontic procedure utili-
zing a slight variation of the triantibiotic pasted that 
is clindamycin, amoxicilin, cefroxadine used instead 
of minocycline. But the patients who have known 
allergy to penicillin, use of  amoxicillin  is contra-
indicated.29 

Discussion about bleeding from canal 

Dr. Md. Shamsul Alam: The success of revascularize-
tion depends on the inclusion of blood clot in the 
root canal30 and that the induction of bleeding into 
the canal may provide stem  cells that can induce 
dentin formation.31 Besides acting as a scaffold, the 
blood clot may also contain growth and differentia-
tion factors that may be important for successful 
revascularization of the empty pulp canal. The 
failed regenerative procedures were attributed to 
the inability to evoke bleeding into the root canal.32 
It is important to consider that if bleeding after 
canal disinfection is not achieved, using an anes-
thetic without a vasoconstrictor when trying to 
induce bleeding because bleeding is easier when an 
anesthetic solution does not contain a vaso-
constrictor. Mineral trioxide aggregate is carefully 
placed over the blood clot, followed by a wet cotton 
pellet. A coronal seal with mineral trioxide aggre-
gate is used because the material possess an 
excellent sealing ability.   

Follow-up 

Dr. Kafia: The patient was recalled every three 
months for radiographic examination and evalua-
tion of clinical signs and symptoms. In the follow-
up sessions and after one year, the patient had no 
signs or symptoms. Sensitivity test showed no 
response to either cold or electric pulp test. Finally, 
no sign of discoloration was observed. 

Dr. Rubiya Hakim: Why the apical foramen more 
than 1 mm is necessary in revascularization?  

Dr. Kafia: To allow ingrowth of vital tissue, an open 
apex allows to the migration of mesenchymal stem 
cells in the root canal space.  

Dr. Shagupta Tabassum: How does blood clot help 
revascularization?  

Dr. Kafia: The blood clot acts as a matrix for the 
ingrowth of cells from Hertwig’s epithelial root 
sheath into the pulp canal. 

Dr. Yesmin Ferdous: If bleeding does not occur 
during treatment what can we do?  

Dr. Kafia: We can take venous blood. 

Dr. Fida Hassan Talukder: How does the lesion steri-
lization and tissue repair act?   

Dr. Kafia: It acts by disinfection of the canal and 
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promotes release of growth factor and angiogenesis. 

Dr. Amina Khatun: Why double seal of coronal 
access is done?  

Dr. Kafia: To avoid crown discoloration,33 contact of 
triantibiotic paste with dentin and allergic reaction.  

Dr. Hasan Ali: Why regenerative endodontics is not 
used to deciduous teeth?  

Dr. Kafia: Because of the possible risk of impairing 
the eruption pattern of permanent teeth.34

Dr. Mofazzal Hossain: How many visits are required 
for treatment completion? 

Dr. Kafia: This treatment procedure generally 
comprises either two visit or one visit. However in 
case of pulp necrosis and periapical lesions, single 
visit approach may not be recommended.35-37 

Dr. Hamida Khatun: Why revascularization is not 
possible with calcium hydroxide? 

Dr. Kafia: It causes necerosis of the tissue.38 

Dr. Moral: Regenerative endodontics is going to 
bring a new era in clinical endodontics. It really 
have biological benefit and promotes the comple-
tion of root formation through the deposition of 
hard tissue with root lengthening and by reducing 
the risk of root fracture than traditional treatment 
procedure. Randomized, prospective clinical trials 
should be done to see the clinical outcomes.  

Final Diagnosis 

Chronic apical periodontitis with open apex 

References 

1. Wewbber RT. Apexogenesis versus apexification. 
Dent Clin North Am. 1984; 28: 669-97. 

2. Armas JM, Savarrio L, Brocklebank LM. External
apical root resorption: Two case reports. Int Endod 
J. 2008; 41: 997-1004.

3. Considerations for regenerative procedures.
[Internet] Americal association of Endodontics; 
2013. [Cited October 1, 2013]. Available at: http://
www.aac.org. 

4. Hargreaves Km, Giesler T, Henry M, Wang Y.
Regeneration potential of the young permanent
tooth: What does future hold? J Endod. 2008; 34: 
S51-56.

5. Murray PE, Garcia-Godoy F, Hargreaves KM. Rege-
nerative endodontics: A review of current status 
and a call for action. J Endod. 2007; 33: 377-90.

6. Banchs F, Trope M. Revascularization of immature
permanent teeth with apical periodontitis: New 
treatment protocol? J Endod. 2004; 30: 196-200. 

7. Ostby BN. The role of the blood clot in endodontic 
therapy: An experimental histologic study. Acta 
Odont Scand. 1961; 19: 323-53. 

8. Nygaard-Ostby B, Hjortdal O. Tissue formation in 
the root canal following pulp removal. Scand J Dent 
Res. 1971; 79: 333-49. 

9. Iwaya SI, Ikawa M, Kubota M. Revascularization of 
an immature permanent tooth with apical perio-
dontitis and sinus tract. Dent Traumalol. 2001; 17: 
185-87. 

10. Paryani K, Kirn SG. Regenerative endodontic treat-
ment of permanent teeth after completion of root 
development: A report of 2 cases. J Endod. 2013; 39: 
929-34. 

11. Saoud TM, Sigurdsson A, Rosenberg PA, Lin LM, 
Ricucci D. Treatment of a large cystlike inflamma-
tory periapical lesion associated with mature nec-
rotic teeth using regenerative endodontic therapy. J 
Endod. 2015; 40: 2081-86. 

12. Jung IY, Eee SJ, Hargreaves KM. Biologically based
treatment of immature permanent teeth with pulpal 
necrosis: A case series. J Endod. 2008; 34: 876-87. 

13. Thomson A, Kahlen B. Regenerative endodontics 
biologically based treatment for immature perma-
nent teeth: A case report and review of the 
literature. Aust Dent. 2010; 155: 446-52. 

14. Chrepa V, Henry MA. Daniel BJ, Diogenes A.
Delivery of apical mesenchymal stem cells into root
canals of mature teeth. J Dent Res. 2015; 94: 1653-59. 

15. Huang GT, Sonoyama W, Liu Y, Liu H, Wang S, Shi
S. The hidden treasure in apical papilla: The
potential role in pulp/dentin regeneration and. 
biorool engineering. J Endod. 2008; 34: 645-51.

16. Sonoyama W, Liu Y, Yamaza T, Tuan Rs, Wang S, 
Shi S, Huang GT. Characterization of the apical 
papilla and its residing stem cells from human 
immature permanent teeth: A pilot study. J Endod.
2008; 34: 166-71. 

17. King M, Cvek M, Mjare I. Rate and predictability of 
pulp revascularization in therapeutically reimplan-
ted permanent incisors. Endod Dent Traumatol. 
1986; 2: 83-89. 

18. Huang GT. A paradism shift in endodontic mana-
gement of immature teeth. Conservation of stem 
cells for regeneration. J Dent. 2008; 36: 379-86.

19. Cotti E, Mereu M, Lusso D. Regenerative treatment 
of an immature, traumatized tooth with apical
periodontis. J Endod. 2008; 34: 611-16. 

20. Martin DE, De Almeida JF, Henry MA, Khaing ZZ,
Schmidt CE, Teixeira FB, Diogenes A. Concentra-
tion-dependent effect of sodium hypochlorite on 
stem cells of apical papilla survival and differen-
tiation. J Endod. 2014; 40: 51-55. 

21. Petrino JA, Boda KK, Shambarger S, Bowles WR,
McClanahan SB. Challenges in degenerative endo-
dontics: A case series. J Endod. 2010; 36: 536-41. 

148 BSMMU J 2018; 11: 145-149 



22. Trevino EG, Patwardhan AN, Henry MA, Perry G, 
Dybdal-Hargreaves N, Hargreaves KM, Diogenes 
A. Effect of irrigants on the survival of human stem 
cells of the apical papilla in a plate rich plasma 
scaffold in human root tips. J Endod. 2011: 37: 1109-
15. 

23. Ring KG, Murray PE, Namerow KN, Kuttle S, 
Garcia-Godoy F. The comparison of the effect of 
endodontic irrigation on cell adherence to root
canal dentin. J Endod. 2008; 34: 1474-79. 

24. Galler KM, Buchalla W, Hiller KA, Federlin M, Eidt 
A, Schiefersteiner M, Schmalz G. Influence of root 
canal disinfectants on growth factors release from 
dentin. J Endod. 2015; 41: 363-68. 

25. Thibodeau B, Trope M. Pulp revascularization of a
necrotic infected immature permanent tooth: Case 
report and review of the literature. Pediatr Dent. 
2007; 29: 47-50. 

26. Hoshino E, Kurihara‐Ando N, Sato I, Uematsu H, 
Sato M, Kota K, Iwaku M. In vitro antibacterial
susceptibility of bacteria taken from infected root 
dentine to a mixture of ciprofloxacin, metronida-
zole and minocycline. Int Endod J. 1996; 29: 125-30.

27. Sato T, Hoshino E, Uematsu H, Noda T. In vitro 
antimicrobial susceptibility to combination of drugs 
on bacteria from carious and endodontic lesions of 
human deciduous teeth. Oral Microbiol Immunol. 
1993; 8: 172-76. 

28. Khalil I, Islam KM, Hossain MZ, Shah AK, Badru-
ddoza A, Moral MAA. Lesion sterilization and 
tissue repair (LSTR)-3 mix MP therapy showed 
reliable efficacy against the most resistant endo-
dontic bacteria Enterococcus faecalis. City Dental Coll 
J. 2012; 9: 1-4.

29. Reynolds K, Johnson JD, Cohenca N. Pulp 
revascularization of necrotic bilateral bicuspids 

using a modified novel technique to eliminate 
potential coronal discoloration: A case report. Int 
Ended J. 2009; 42: 84-92. 

30. Thibodeau B, Teixeira F, Yamauchi M, Caplan DJ, 
Trope M. Pulp revascularization of immature dog 
teeth with apical periodontitis. J Endod. 2007; 33: 
680-89. 

31. Lovelace TW, Henry MA, Hargreaves KM, Dioge-
nes A. Evaluation of the delivery of mesenchymal 
stem cells into the root canal space of necrotic 
immature teeth after clinical regenerative endodon-
tic procedure. J Endod. 2011; 37: 133-38. 

32. Marx RE. Platelet-rich plasma: Evidence to support
its use. J Oral Maxillofac Surg. 2004; 62: 489-96. 

33. Kim JH, Kim Y, Shin SJ, Tooth discoloration of 
immature permanent incisor associated with TAP: 
A case report. J Endod. 2010; 36: 1086-91. 

34. Garcia-Godoy F, Murray PE. Recommendations for 
using regenerative endodontic procedures in  per-
manent immature traumatized teeth. Dent 
Traumatol. 2012; 28: 33-41. 

35. Shin SY. Albert JS Mortman RE. One step pulp 
revascularization treatment of an immature perma-
nent tooth with chronic apical abscess. A case
report. Int Endod J. 2009; 42: 1118-26. 

36. Ding RY, Cheung GS, Chen J, Yin XZ, Wang QQ, 
Zhang CF. Pulp revascularization of immature
teeth with apical periodontics: A clinical study. J 
Endod. 2009; 35: 745-49. 

37. McCabe P. Revascularization of an immature tooth 
with apical periodontitis using a single visit proto-
col: A case report. Int Endod J. 2015; 48: 484-97. 

38. Banchs F, Trope M. Revascularization of immature
permanent teeth with apical periodontitis: New 
treatment protocol? J Endod. 2004; 30: 196-200. 

BSMMU J 2018; 11: 145-149 149 


