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A New Haemostatic Agent's Effect on the Success of Calcium Hydroxide Pulpotomy in
Primary Molars
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Abstract: Purpose: The purpose of this study was to evaluate the effect of the application of a new hemostatic agent, Ankaferd Biood Stopper (ABS), on

the dinicai and radiographie success of calcium hydroxide (CH) puipotomies in primary molars. Methods: Patients with biiaterai vitai mandibuiar primary

moiar teeth that required puipotomies, because of puipai exposure to caries, were seiected for this study After initiai hemorrhage controi, complete hemos-

tasis into the canai orifice was achieved by; (1) applying a solution of ABS for 10 to 15 seconds; or (2) placing steriie, saiine-wetted cotton peiiets. Forty teeth

in 2 groups were foiiowed up dinicaiiy and radiographie at 1, 3, 6, 9, and 12 months. Results: CH group teeth had a total success rate of 90% at 12 months.

CH+ABS group teeth had a total success rate of 95% at 12 months. There were no statistically significant differences between CH and CH+ABS group re-

garding both dinicai and radiographie success rates. Conclusion: Ankaferd Biood Stopper may be a usefui product in the management of puipai bieeding

during a calcium hydroxide puipotomy (Pediatr Dent 2011;33;529-34) Received Aprii 7,2010 i Last Revision August 7, ¿010 i Accepted August 8,2010
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A pulpotomy is still the most common treatment for cariously
exposed pulps in symptom-free primary molars.' The goal of
pulpotomy treatment is to preserve the radicular pulp, avoid
pain and swelling, and maintain the integrity of primary teeth.-
Formocresol (FC) is the pulpotomy agent most commonly used
in primary teeth, but concerns about FC safety have been pub-
lished in dental and medical literature for almost 30 years. Even
though high clinical success rates have been found using FC in
pulpotomy therapy, toxic,' mutagenic, and carcinogenic'' effects
of the material have led clinicians to use alternative methods
and agents that are more tissue compatible than formocresol.

Calcium hydroxide (CH), which is capable of promoting
pulp repair and healing, has increased in popularity and represents
a significantly more biocompatible alternative to FC. The clinical
success rates of CH in the pulpotomy treatment of primary teeth
have ranged from 31 to 100%.^'" Markovic et al.,^ found no sta-
tistical differences in overall clinical and radiographie success rates
for calcium hydroxide, formocresol, and ferric sulfate pulpoto-
mies in their 18-month follow-up study. Several factors have
been cited as influencing the success of calcium hydroxide pulp-
otomy. One of the factors is control of pulp bleeding, which is a
requirement necessary to improve the favorable prognosis of vital
pulp therapy.'- If the pulp bleeding cannot be controlled, a blood
clot on the wound surface could prevent intimate contact be-
tween the capping material and pulp tissue and provoke a chronic
inflammatory response while impairing the healing process.'''''
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Many hemostatic agents and procedures have been used
to control pulpal bleeding in vital pulp therapy. Tlie most well-
known technique is to control pulpal bleeding by applying me-
chanical pressure to the wound surface with a sterile cotton pellet.
The other techniques are to control pulpal bleeding by apply-
ing mechanical pressure with pellets soaked in saline, hydrogen
peroxide, anesthetic solutions containing epinephrine, or ferric
sulphate.'"'

Ankaferd Blood Stopper (ABS; Ankaferd Saglik Ürünleri AC,
Istanbul, Turkey) is an herbal extract obtained from 5 différent
plants: Thymus vulgaris, Glycyrrhiza glabra, Vitis vinifera, Alpinia
officinarum, and Urtica dioica. Each of these substances has some
effects on the endothelium, blood cells, angiogenesis, cellular pro-
liferation, vascular dynamics and cell mediators."^'' For centuries,
ABS has had a historical role in traditional Turkish medicine as a
topical hemostatic' ABS has been approved in the management
of dental surgery and external hemorrhage by the Turkish Minis-
try of Health. The basic mechanism of action of ABS is through
the formation of an encapsulated protein network providing
focal points for vital erythrocytes to aggregate. The ABS induced
protein network formation involves blood cells, particularly
erythrocytes, without affecting the physiological individual coa-
gulation systems.^^

ABS may be used to control pulpal hemorrhaging following
the mechanical exposure of pulps. ABS has been safely used in
patients to treat epistaxis,'" after tonsillectomy,''' or for variceal
bleeding.'" In addition, ABS has been used to control upper
gastrointestinal bleeding," life-threatening arterial bleeding of the
digestive tract,'^ and bleeding due to solitary rectal ulcer." More-
over, the levels of coagulation factors II, V, VIII, IX, X, XI, and
XII were not effected by ABS; therefore, ABS might be used in
patients with deficient primary or/and secondary hemostasis, in-
cluding patients with disseminated intrava.çcular coagulation.''••^^

CALCIUM HYDROXIDE PULPOTOMY WITH HAEMOSTATIC AGENT 529



PEDIATRIC DENTISTRY V 33 I NO 7 NOV I DEC 11

The purpose of this study was to evaluate the effect of the
application of Ankaferd Blood Stopper, a new hemostatic agent,
on the clinical and radiographie success of calcium hydroxide
puipotomies in primary molars.

Methods
Ihe participants were selected from the patient population at
the Department of Pédiatrie Dentistry, Faculty of Dentistry, Uni-
versity of Gazi, Ankara, Turkey. The children were healthy and
cooperative. The procedure, po.ssible discomfort, or risks as well
as possible benefits were explained fully to parents of the children
involved. This study was approved by the Ethics Committee of
the Faculty of Dentistry, University of Gazi. A randomized, single-
blind, split-mouth study was used with a sample of 20 children
(10 boys and 10 girls) 4- to 8-years-old (mean age=6.1±0.99
years old). The patients were selected based on certain criteria.
The clinical criteria were:

1. patients with bilateral vital mandibular primary molar
teeth that required puipotomy, because of pulpal ex-
posure to caries;

2. teeth showed no clinical evidence of mobility;
3. teeth had no tenderness to percussion, no swelling, or

flstulation; and
4. teeth were deemed restorable.

Radiographie criteria were:
1. ab.sence of external or internal root résorption;
2. ab.sence of furcal, periapical radiolucencies, or widened

periodontal ligament spaces;
3. teeth had no more than one third physiologic root ré-

sorption.
Forty-eight teeth were selected and randomly divided into

2 treatment groups of 24 teeth (11 first and 13 primary second
molars) each. The control group had the pulpotomized teeth
treated with CH (Produits Dentaires, Vevey, Switzerland) on
one side of the mandible. The experimental group had the
pulpotomized teeth treated with CH+ABS (Ankaferd Saglik
Üríinleri AC) on the contralateral side of the mandible. Each
subjects information was documented on a paper form, includ-
ing the patient's name, age, date of treatment, and clinical and
radiographie successive records.

All the treated teeth were anesthetized by using 4% arti-
caine with 1:200,000 epinephrine (Ultracain D-S, Aventis
Pharma San ve Tic, ístanbul), with 1.5 mL being the maximum
total dose used, and were then isolated with a rubber dam. After
caries removal, the pulp chamber was opened with a sterile high-
speed diamond bur, and the coronal pulp was removed by a sterile
sharp spoon excavator (Figure la). Aftet removing the coronal

pulp tissue, the chamber was irrigated with sterile physiologic
saline. Hemorrhage was controlled by placing sterile, saline-wetted
cotton wool pellets on the radicular pulp stumps under slight
pressure,"* waiting 5 minutes for primary hemostasis, followed by
removal of blood clot remnants and drying the cavity. The hem-
orrhage was re-evaluated to determine whether or not the radi-
cular pulp was free from inflammation. If bleeding continued
afterward, the patient was excluded from the study. In the expe-
rimental group, ABS solution was applied on the pulp stumps
with a dental syringe for 10 to 15 seconds for complete hemo-
stasis and then the ABS was flushed away from the pulp chamber
with sterile saline (Figure lb). In the control group, only sterile,
saline-wetted cotton pellets were used for complete hemostasis.
Four patients were excluded from the study because of uncon-
trolled pulpal bleeding.

Puipotomies were performed in both the control and exper-
imental group by delivering a mixture of calcium hydroxide
powder and physiologic saline to the pulp chamber. The mixture
was gently packed over the pulp stumps using small cotton
pellets (Figure lc). Then, intermediate restorative material paste
(Dentsply Caulk, Milford, Del) was placed over the CH and the
teeth were restored with stainless steel crowns.

A total of 40 primary teeth of 20 patients were followed up
clinically and radiographie at 1, 3, 6, 9, and 12 months. The
outcome in terms of success or failure was determined by the
following clinical and radiographie criteria:

1. no tenderness to percussion; teeth remained asymp-
tomatic;

2. absence of a sinus tract;
3. absence of furcal or periapical radiolucencies;
4. absence of external or internal root résorption;
5. absence of widened periodontal ligament spaces; and
6. absence of premature tooth loss.
Clinical outcome assessments were made by the primary in-

vestigator at each follow-up visit, whereas radiographie outcome
assessments were made by the primary investigator and an in-
dependent, experienced clinician, who were both blind to the
treatment.

The clinical and radiographie data for the 2 groups were
statistically analyzed by using Fisher's exact test.

Resuits
Ihe agreement between the 2 examiners was good for the
radiographie success rates (K=0.90) using kappa statistics. The
CH+ABS group's primary molars had a clinical success rate of
100% at 1,3, and 6 months. The clinical success rate dropped
to 95% at 9 and 12 months (in the 19/20 teeth evaluated). The

Figure 1. (a) Pulpal bleeding after removal of coronal pulp tissue, (b) Hetnorrhage controlled by applying Ankaferd Blood Stopper for 10
to 15 seconds; then, pulp stumps flushed with water using an air-water syringe, (c) Calcium hydroxide packed over pulp stumps using small
cotton pellets.
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Figure 2. (a) Pretrearmeiu radiograph of [ooth #K. Radiographic
íollow-up of calcium hydroxide and Ankaferd Blood Stopper pulp-
oromy at (b) 3 months, (c) 6 months, and (d) 12 months.
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• CH=calcium hydroxide; ABS=Ankafcrd Biood Stopper; R=radioluccncy; RR=root résorption;
PL=periodontal ligament.

GH group's teeth had a clinical success rare of 100% at 1 and 3
months and 95% at 6 and 9 months. The clinical success rate
dropped to 90% at 12 months (in the 18/20 reerh evaluated).
The clinical success observed for each group was compared at
each of the 5 follow-up periods. Statistical analysis of the data,
using Fisher's exact test, revealed no statistically significant dif-
ferences between rhe 2 groups (/*>.O5).

The radiographie success of primary molars in the CH+ABS
group was 100% ar 1,3, 6, and 9 months. The radiographie suc-
cess rate dropped to 95% at 12 months (in the 19/20 teeth eva-
luated). CH group teeth had a radiographie success rare of 100%
at 1 and 3 months and 95% at 6 months. The radiographie
success rate dropped to 90% at 9 and 12 months (in the 18/20
teeth evaluated). Internal résorption was rhe most common
radiographie failure in both groups.The success observed for
each group was compared ar each of rhe 5 follow-up periods.
Statistical analysis of the data, using Fisher's exact rest, revealed
no statistically significant differences between the 2 groups
(P>.05). Radiographs of a "normal" case ar the last visit are
shown in Figure 2a-d. An analysis of clinical and radiographie
findings is shown in Table 1.

Discussion
This study evaluated the clinical and radiologie success of calcium
hydroxide pulpotomies with and without ABS application in
primary molars. A number of studies have examined various
hemosratic agents and procedures for the control of pulpal bleed-
ing in vital threrapy.''-' This study's results showed that the total
success rate of GH+ABS pulpotomies after 12 months was 95%,
which was not significantly higher than that of the GH pulpo-
tomy group. GH as the control group in this study showed a total
success rate (90%) that was comparable to results from other
pulpotomy studies with GH.^'"

Formocresol is the pulpotomy agent most commonly used
in primary teeth and remained rhe medicament of choice for
pulpotomy in over 75% of dental schools in the United States.""*
Recently, teaching protocols for vital pulpotomies of primary
reeth in the United Kingdom and Ireland'"' indicate that FG is
becoming less popular due to the 2004 report of The Interna-

tional Agency for Research on Gancer,''" which stated that form-
aldehyde causes nasopharyngeal cancer. Galcium hydroxide has
increased in popularity and may represent a safe alternative to
FG. The control of pulpal bleeding aftet coronal pulp amputa-
tion, however, may be a significant factor in the low success
rates of pulpotomy treatment.

It has been suggested that pulp capping materials should not
be placed against a bleeding pulp or a clinically observed blood
J-IQJ 9.13.41 jf J bleeding pulp happens, eryrhrocytes within the
pulp tissue would be hemolyzed to hemosiderin by macrophages,
and an excess of hemosiderin is detrimental ro pulp vitality.^"
The lack of hemostasis can cause embolization and transport of
particles from the pulp capping material, delaying pulp heal-
ing.''-̂  Ranly and Garcia-Godoy*" proposed more extensive de-
bridemenr and absolute hemostasis for those who are willing to
try GH cements on cariously exposed primary teeth in direct
pulp capping.

One of the most commonly used hemostatic agents in den-
tistry is ferric sulfate, which has also been reported to show pro-
mising results as a dressing material for primary teeth pulpotomies.'"
The agglutination of blood proteins results from the reaction of
blood with ferric and sulfate ions. This ferric ion-protein complex
mechanically seals the cut vessel and produces hemostasis. By
forming plugs that occlude the capillary orifices, the protein
complex also prevents the formation of blood clots and thereby
minimizes chances for inflammation and internal résorption in
pulp therapy. "•'*'' ABS' mechanism involves formation of a pro-
tein network that acts as focal points for erythrocyre aggrega-
tion without affecting any individual clotting factor.''̂

Although ferric sulfate and MTA have been proposed as the
most appropriate alrernatives for primary teeth pulpotomies in
place of FG,*''"' routine use of MTA might be limited in devel-
oping countries due to economic and commercial reasons. On
the other hand, Schröder'" stated that formocresol as well as
orher nonbiological medicamenrs—including glutaraldehyde.
Ledermix, and ferric sulfate—should be used in a restricted man-
ner and confined to primary teeth. Schröder suggested using cal-
cium hydroxide instead, which is a well-known wound dressing
with biological effects.
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The failute of puipotomy in ptimary molars has been attti-
buted to several factors, one of which is the leakage of the final
restoration of pulpotomized ptimary molars.'" Croll and Killian"
recommended stainless steel crowns as the tteatment of choice
for teeth that have undergone puipotomy. In our study, all
treated teeth wete testoted with stainless steel ctowns.

The othet factor of failure is erroneous diagnosis of a chroni-
cally inflamed radicular pulp as a noninflamed and noninfected
pulp and was also atttibuted to failure of the puipotomy tteat-
ment.^^ Hobson" examined exttacted, and exfoliated molats to
correlate clinical signs and symptoms with the pulp's histologie
status. She suggested that signs and symptoms of painful teeth
had a strong correlation with irreversible changes of the dental
pulp. In addition to this, she also suggested that the absence of
symptoms did not preclude the ptesence of itreversible pathologic
pulp changes. In our study, we selected teeth according to cli-
nical and radiographie critetia, which wete used in the othet
puipotomy studies. It is possible that the pulpal status is more
crucial to a successful puipotomy procedure when CH and not
FC is used, as Huth et al. stated.*"

The use of CH in puipotomy treatment frequently results in
the development of internal résorption. Moretti et al.,''* compared
MTA, FC, and CH pulpotomies in catious ptimaty teeth. They
found 100% success for MTA and FC, but 64% success for CH.
They tepotted that internal résorption was the most common
radiogtaphic finding up to 24 month after pulpotomies per-
formed with CH. In this study, we categotized intetnal résorption
as a radiographie failure. Some authors, however, do not con-
sider internal résorption to be a sign of failure.""'" Holan et al.,"
suggested that intetnal tesotption can be left fot follow-up ap-
pointments, expecting the arrest of the pathology and the
development of calcific metamorphosis.

Some authots have suggested that reparative dentin fotm-
ation is not a sign of success in puipotomy treatment.'"*'" In
addition. Cox et al.,™ tepotted that 89% of all dentin bridges
that wete fotmed following capping procedures with CH had
tunnel defects in a ptimate study, and 41% of the dentin btidges
wete associated with recurring pulp inflammation. Fot these
reasons, we did not categorize dentin bridge formation as a sign
of success.

CH advocates suggest that the sequelae of internal résorp-
tion can be prevented by the ditect contact of CH with cut
pulp tissue. "Although this can be technically difficult to achieve
and is biologically suspect because an incision into vital tissue
ptoduces both hemotrhage and exudation,''' cate was taken to
avoid leaving a blood clot between the temaining pulp and CH.'"*
Thetefore, the CH puipotomy technique tequites mote clinical
expetience than FC puipotomy. In out study, all observers were
specialists, each with apptoximately 10 years of experience, which
may explain the highet total success tates obsetved in both groups.

ITie ideal hemostatic agents also should be ftee of cytotoxi-
city, but the ability of hemostasis is more important. Bilgili et
al.," evaluated short-term hematological and biochemical safety
following the oral systemic administtation of ABS to tabbits.
They found no signs of toxicity were observed in rabbits during
a short-term study with oral ABS administration.

Conclusions
1. Total success rate of CH+ABS puipotomy after 12

months was 95 %, which was not significantly higher
than that of CH puipotomy gtoup.

2. CH as the control gtoup in this study showed a total
success täte (90%) that was compatable to results from
other puipotomy studies with CH.

3. Further investigations should be performed, however,
to detetmine ABS' efficacy and safety, and these results
should be confirmed in longer follow-ups

References
1. Fuks AB. Vital pulp therapy with new materials for primary

teeth: New ditections and tteatment perspectives. J Endod
2008;34:S 18-24.

2. Fuks AB. Current concepts in vital primary pulp therapy.
Eur J Paediatt Dent 2002;3:115-20.

3. Hill SD, Berry CW, Seale NS, Kaga M. Compatison of
antimictobial and cytotoxic effects of glutataldehyde and
formocresol. Oral Surg Otal Med Oral Pathol 1991;71:
89-95.

4. Casas MJ, Kenny DJ, Judd PL, Johnston DH. Do we still
need fotmocresol in pediattic dentistty? J Can Dent Assoc
2005;71:749-51.

5. Waterhouse PJ, Nunn JH, Whitworth JM. An investigation
of the relative efficacy of Buckley's formocresol and calcium
hydroxide in primary molar vital pulp therapy. Br Dent J
2000:188:32-6.

6. Huth KC, Paschos E, Hajek-Al-Khatat N, et al. Effective-
ness of 4 puipotomy techniques: Randomized conttolled
trial. J Dent Res 2005;84:l 144-8.

7. Matkovic D, Zivojinovic V, Vucetic M. Evaluation of three
puipotomy medicaments in ptimaty teeth. Eut J Paediatt
Dent 2005;6:133-8.

8. Magnusson B. Therapeutic puipotomy in primary molars:
Clinical and histological follow-up. I. Calcium hydroxide
paste as wound dtessing. Odontol Revy 1970;21:415-31.

9. Schroder U. A 2-year follow-up of primary molars, pulpo-
tomized with a gentle technique and capped with calcium
hydtoxide. Scand J Dent Res 1978;86:273-8.

10. Petcinoto C, de Castro AM, Pinto LM. Clinical and radio-
graphic evaluation of pulpotomies employing calcium hy-
dtoxide and ttioxide mineral aggregate. Cen Dent 2006;
54:258-61.

11. Alacam A, Odabas ME, Tuzunet T, Sillelioglu H, Baygin O.
Clinical and radiographie outcomes of calcium hydtoxide
and formocresol pulpotomies petfotmed by dental stu-
dents. Oral Surg Oral Med Oral Pathol Otal Radiol Endod
2009;108:el27-33.

12. Stanley HR. Pulp capping: Consetving the dental pulp—
can it be done? Is it wotth it? Oral Surg Oral Med Oral
Pathol 1989;68:628-39.

13. Schtodet U. Effect of an extta-pulpal blood clot on healing
following experimental puipotomy and capping with cal-
cium hydtoxide. Odontol Revy 1973;24:257-68.

14. Schroder U. Effects of calcium hydroxide-containing pulp-
capping agents on pulp cell migtation, ptoliferation, and
diffetentiation. J Dent Res 1985;64(special issue):54l-8.

532 CALCIUM HYDROXIDE PULPOTOMY WITH HAEMOSTATIC AGENT



PEDIATRIC DENTISTRY V 33 / NO 7 NOV / DEC 11

15. Hebling J, Giro EM, Costa CA. Biocompatibility of an
adhesive system applied to exposed human dental pulp. J
Endod 1999;25:676-82.

16. Horsted P, El Attar K, Langeland K. Capping of monkey
pulps with Dycal and a Ca-eugenol cement. Oral Surg Oral
Med Oral Pathol 1981;52:531-53.

17. Kitasako Y, Inokoshi S, Fujitani M, Otsuki M, Tagami J.
Short-term reaction of exposed monkey pulp beneath ad-
hesive resins. Oper Dent 1998;23:308-17.

18. Fei AL, Udin RD, Johnson R. A clinical study of ferric
sulfate as a pulpotomy agent in primary teeth. Pediatr Dent
1991;13:327-32.

19. Accorinte Mde L, Loguercio AD, Reis A, Muench A, de Araujo
VC. Response of human pulp capped with a bonding agent
after bleeding control with hemostatic agents. Oper Dent
2005:30:147-55.

20. Accorinte Mde L, Loguercio AD, Reis A, Holland R. Effects
of hemostatic agents on the histomorphologic response
of human dental pulp capped with calcium hydroxide.
Quintessence Int 2007;38:843-52.

21. Hafez AA, Cox CF, Tarim B, Otsuki M, Akimoto N. An in
vivo evaluation of hemorrhage control using sodium hypo-
chlorite and direct capping with a one- or two-component
adhesive system in exposed nonhuman primate pulps.
Quintessence Int 2002;33:26l-72.

22. Matsuda H, Ando S, Kato T, Morikawa T, Yoshikawa M.
Inhibitors from the rhizomes of Alpinia officinarum on
production of nitric oxide in lipopolysaccharide-activated
macrophages and the structural requirements of diarylhep-
tanoids for the activity. Bioorg Med Chem 2006; 14:138-42.

23. Testai L, Chericoni S, Calderone V, et al. Cardiovascular
effects of Urtica dioica L. (Urticaceae) roots extracts: In vitro
and in vivo pharmacological studies. J Ethnopharmacol
2002;81:105-9.

24. Sheela ML, Ramakrishna MK, Salimath BP. Angiogenic and
proliferative effects of the cytokine VEGF in Ehrlich ascites
tumor cells is inhibited by Glycyrrhiza glabra. Int Immuno-
pharmacol 2006;6:494-8.

25. Barka EA, Belarbi A, Hachet C, Nowak J, Audran JC. En-
hancement of in vitro growth and resistance to gray mould
of Vitis vinifera co-cultured with plant growth-promoting
rhizobacteria. FEMS Microbiol Lett 2000; 186:91-5.

26. Barka EA, Gognies S, Nowak J, Audran JC, Belarbi A. Inhibi-
tory effect of endophyte bacteria on Botrytis cinérea and its
influence to promote the grapevine growth. Biol Control
2002:24:135-42.

27. Goker H, Haznedaroglu IC, Ercetin S, et al. Haemostatic
actions of the folkloric medicinal plant extract Ankaferd
Blood Stopper. J Int Med Res 2008;36:163-70.

28. Meric Teker A, Korkut AY, Kahya V, Gedikli O. Prospective,
randomized, controlled clinical trial of Ankaferd Blood
Stopper in patients with acute anterior epistaxis. Eur Arch
Otorhinolaryngol 2010;267:1377-8.

29. Teker AM, Korkut AY, Gedikli O, Kahya V. Prospective,
controlled clinical trial of Ankaferd Blood Stopper in chil-
dren undergoing tonsiUectomy. Int J Pediatr Otorhino-
laryngol 2009;73:1742-5.

30. Tuncer I, Doganay L, Ozturk O. Instant control of fundal
variceal bleeding with a folkloric medicinal plant extract:
Ankaferd Blood Stopper. Gastrointest Endose 2010;71:
873-5.

31. Kurt M, Disibeyaz S, Akdogan M, Sasmaz N, Aksu S,
Haznedaroglu IC. Endoscopie application of ankaferd
blood stopper as a novel experimental treatment modality
for upper gastrointestinal bleeding: A case report. Am J
Gastro-enterol 2008; 103:2156-8.

32. Kurt M, Kacar S, Onal IK, Akdogan M, Haznedaroglu IC.
Ankaferd Blood Stopper as an effective adjunctive hemo-
static agent for the management of life-threatening artetial
bleeding of the digestive tract. Endoscopy 2008;40(suppl):
E262.

33. Ibis M, Kurt M, Onal IK, Haznedaroglu IC. Successful
management of bleeding due to solitary rectal ulcer via
topical application of Ankaferd blood stopper. J Altern
Complement Med 2008; 14:1073-4.

34. Aydin S. Haemostatic actions of the folkloric medicinal
plant extract Ankaferd Blood Stopper. J Int Med Res
2009;37:279.

35. Cipil HS, Kosar A, Kaya A, et al. In vivo hemostatic effect
of the medicinal plant exttact Ankaferd Blood Stopper in
rats pretreated with warfarin. Clin Appl Thromb Hemost
2009:15:270-6.

36. Thompson KS, Seale NS, Nunn ME, Huff G. Alterna-
tive method of hemorrhage control in full strength formo-
cresol pulpotomy Pediatr Dent 2001;23:217-22.

37. Primosch RE, Glomb TA, Jerrell RG. Primary tooth pulp
therapy as taught in predoctoral pédiatrie dental programs in
the United States. Pediatr Dent 1997; 19:118-22.

38. Dunston B, Coll JA. A survey of primary tooth pulp therapy
as taught in US dental schools and practiced by diplomates
of the American Board Of Pédiatrie Dentistry. Pediatr Dent
2008;30:42-8.

39. Chaollai N, Monterio A, Duggal MS. A Survey of Primary
Tooth Pulp Therapy Techniques Taught in Dental Schools
in Ireland and the UK. 9th Congress ofthe EAPD Abstracts
O i l . Dubrovnik, Croati; 2008:59.

40. International Agency for Research on Cancer. World Health
Organization. IARC classifies formaldehyde as carcinogenic
to humans. Available at: "http://www.iarc.fr/ENG/Press_
Relea.ses/archives/prl53a.htmr'. Accessed February 27, 2008.

41. Tune ES, Saroglu I, Sari S, Gunhan O. The effect of sodium
hypochlorite application on the success of calcium hy-
droxide pulpotomy in primary teeth. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod 2006;102:e22-6.

42. Stanley HR. Criteria for standardizing and increasing credi-
bility of ditect pulp capping studies. Am J Dent 1998;11
(special issue):S17-34.

43. Ranly DM, Garcia-Godoy F. Current and potential pulp
therapies for primary and young permanent teeth. J Dent
2000:28:153-61.

44. Lemon RR, Steele PJ, Jeansonne BG. Ferric sulfate hemo-
stasis: Effect on osseous wound healing. Left in situ for
maximum exposure. J Endod 1993; 19:170-3.

45. Bilgili H, Kosar A, Kurt M, et al. Hemostatic efficacy of
Ankaferd Blood Stopper in a swine bleeding model. Med
Princ Pract 2009:18:165-9.

46. Peng L, Ye L, Guo X, et al. Evaluation of formocresol versus
ferric sulphate primary molar pulpotomy: A systematic re-
view and meta-analysis. Int Endod J 2007;40:751-7.

CALCIUM HYDROXIDE PULPOTOMY WITH HAEMOSTATIC AGENT 533



PEDIATRIC DENTISTRY V 33 ' NO 7 NOV / DEC 11

47. Peng L, Ye L, Tan H, Zhou X. Evaluation of the formocresol
versus mineral trioxide aggregate primary molar pulpotomy:
A meta-analysis. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod 2006;102:e40-4.

48. Loh A, O'Hoy P, Tran X, et al. Evidence-based assessment:
Evaluation of the formocresol versus ferric sulfate primary
molar pulpotomy. Pediatr Dent 2004;26:401-9.

49. Schröder U. Pedodontic endodontics. In: Koch G, Poulsen
S, eds. Pédiatrie Dentistry: A Clinical Approach. Oxford,
UK: Blackwell Munksgaard; 2001:213-33.

50. Briso AL, Rahal V, Mestrener SR, Dezan Junior E. Biological
response of pulps submitted to different capping materials.
Braz Oral Res 2006:20:219-25.

51. Croll TP, Killian CM. Zinc oxide-eugenol pulpotomy and
stainless steel crown restoration of a primary molar. Quin-
tessence Int 1992;23:383-8.

52. Mejare 1. Pulpotomy of primary molars with coronal or
total pulpitis using formocresol technique. Scand J Dent Res
1979:87:208-16.

53. Hobson P. Pulp treatment of deciduous teeth. 2. Clinical
investigation. BrDentJ 1970;128:275-82.

54. Moretti AB, Sakai VT, Oliveira TM, et al. The effective-
ness of mineral trioxide aggregate, calcium hydroxide, and
formocresol for pulpotomies in primary teeth. Int Endod J
2OO8;4l:547-53.

55. Holan G, Eidelman E, Fuks AB. Long-term evaluation of
pulpotomy in primary molars using mineral trioxide aggre-
gate or formocresol. Pediatr Dent 2005:27:129-36.

56. Maroto M, Barberia E, Planells P, Garcia Godoy F. Dentin
bridge formation after mineral trioxide aggregate (MTA)
pulpotomies in primary teeth. AmJ Dent 2005;18:151-4.

57. Smith NL, Seale NS, Nunn ME. Ferric sulfate pulpotomy
in primary molars: A retrospective study. Pediatr Dent
2000:22:192-9.

58. Papagiannoulis L. Clinical studies on ferric sulphate as a
pulpotomy medicament in primary teeth. Eur J Paediatr
Dent 2002:3:126-32.

59. Kalaskar RR, Damle SG. Comparative evaluation of lyophi-
lized freeze dried platelet derived preparation with calcium
hydroxide as pulpotomy agents in primary molars. J Indian
Soc Pedod Prev Dent 2004;22:24-9.

60. Cox CE Subay RK, Ostro E, Suzuki S, Suzuki SH. Tunnel
defects in dentin bridges: Their formation following direct
pulp capping. Oper Dent 1996;21:4-11.

61. WaterhousePJ, NunnJH, Whitworth JM. Primary molar vital
pulp theory. Br Dent J 2000; 188:417.

62. Bilgili H, Captug O, Kosar A, et al. Oral systemic admin-
istration of Ankaferd Blood Stopper has no short-term
toxicity in an in vivo rabbit experimental model. Clin Appl
Thromb Hemost 2010; 16:533-6.

Lstract of the Scientific Literature

Sippy cup usage among preschool aged children in Ontario, Canada
The aim of this study was to compare the prevaience of sippy cup and bottie use by chiidren 1- to 4-years-of-age. Another objective was to determine if there

is an association between sippy cup usage and the prevalence of Eariy Childhood Caries (ECC). Data were collected as port of the cross-sectional Rapid Risk

Factor Surveillance System (RRFSS, 2007) telephone-based survey Random digit dialing was utilized to reach famiiies living in Middlesex County, Ontario,

Canada. Those who were at least 18-years-of-age and had a chiid between 1 and 4-years-of-age were invited to take part Questions induded whether

their child used a sippy cup and/or baby bottie with iiquids other than water, the types of iiquids in sippy cups and botties, how frequentiy they were used,

and whether the child went to bed with either a sippy eup or bottie. Parents were aiso asked if their ehild had experieneed caries, as a proxy for ECC. A

totai of 255 caregivers completed the phone interview; the majority being female (54%), married or iivinq common-law (89%), and well educated. Most

respondents (70%) indicated that their chiid was currentiy using a sippy cup. Overaii sippy cup use, both current and past use was 94%. Younger chiidren

were more iikeiy to be current sippy cup users. Meanwhile, 333% of chiidren were presentiy drinking from the bottie. More chiidren were reported to be

sippy cup users than baby bottle users. Six percent of parents reveaied that their child went to bed with a sippy cup piled with a beverage other than water,

with juice being the most eommon beverage. Unfortunateiy, nearly haif of 4 year olds were still using a sippy eup (46%). it was of interest that 80%

indicated that their chiid was aiso using a lidiess eup. A totai of 48.6% of respondents said that their child had experienced ECC. As most children were

reported to be both sippy cup and bottie users, the authors couid not determine a reiationship with ECC. Further, iogistic regression analysis for ECC of

chiidren who aiready visited the dentist was unabie to support an association between sippy cup use and caries while controiiing for other confounders.

Comments: Whiie this study was unabie to demonstrate an association between sippy cup use and ECC, it does suggest that the majority of young

chiidren are using such devices. Professionai recommendations indicate that chiidren should be transitioned to a reguiar lidiess cup soon after their first

birthday Unfortunateiy, it appears that chiidren are not being weaned from sippy cups at appropriate ages, if sippy eup use is not iimited to meal and

snack time, it becomes no different than the baby bottie and thereby increases the risk for caries. RJS
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