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Gozde Beskonak, irem Erdogan, Damla Kirici, Kiirsat Er



SB-01
Dil Kanseri Ge¢misi Olan Hastanin Dijital is Akisiyla Protetik
Rehabilitasyonu: Olgu Sunumu

Mustafacan Yavuz / H. Yasemin Yay Kuscu

Burdur Mehmet Akif Ersoy Universitesi Dis Hekimligi Fakiiltesi

Amag: Bu calisma, Uc¢ yil 6nce dil kanseri nedeniyle kismi dil rezeksiyonu
uygulanmis bir hastada, fonksiyonel ve estetik kayiplar ve yumusak doku travmasi
riskleri gbz oOnline alinarak gerceklestirilen dijital protetik rehabilitasyonu
sunmaktadir.

Yontem: Bruksizm nedeniyle dislerinde ve eski restorasyonlarinda asinmalar
bulunan hasta, estetik ve fonksiyonel sikayetlerle klinigimize bagvurmustur. Eski
restorasyonlar kaldiriimis, st cenede tam ark monolitik zirkonya restorasyon
planlanmistir. Olciiler Trios 5 intraoral tarayici ile alinmis, tasarimlar Exocad
yaziliminda hazirlanmistir. Restorasyonlar Aman Girrbach sistemine uyumlu
zirkonya disklerden frezelenmis, dil ylizeyleri mukozal travmayi 6nlemek amaciyla
ekstra polisajlanmistir. Tim klinik asamalarda, mukozaya zarar verebilecek
uygulamalardan kaginilmistir.

Bulgular: Uygulanan restorasyonlar sonrasi hastada estetik goriinim, cigneme
fonksiyonu ve konusma kalitesinde belirgin iyilesme saglanmistir. Yumusak
dokularda (lserasyon, irritasyon veya hassasiyet bulgusu izlenmemistir.
Restorasyon vyizeylerinin diizglin polisaji sayesinde mekanik travma veya plak
birikimi gozlenmemistir. Tedavi sonunda 2 mm kalinhiginda, seffaf sert akrilikten
okltizal splint hazirlanarak bruksizm kontroli saglanmistir.

Sonug¢: Bir aylk takip surecinde rekirrens veya mukozal komplikasyon
saptanmamistir. intraoral kanser dykiisii bulunan hastalarda, asinmis yiizeylerin
neden olabilecegi mikrotravmalarin onlenmesi, restoratif materyal secimi ve
ylzey kalitesi agisindan kritik 6neme sahiptir. Dijital is akisiyla planlanan monolitik
zirkonya restorasyonlar, benzer hasta grubunda glivenli ve estetik bir tedavi
secenegi sunmaktadir.

Anahtar Kelime: Dil kanseri, Zirkonya, Bruksizm, Dijital dis hekimligi



Prosthetic Rehabilitation of a Patient with a History of Tongue
Cancer Using a Digital Workflow: A Case Report

Mustafacan Yavuz / H. Yasemin Yay Kuscu

Burdur Mehmet Akif Ersoy University Faculty of Dentistry

Aim: This study presents the digital prosthetic rehabilitation of a patient who had
undergone partial glossectomy due to tongue cancer three years earlier. The
treatment was designed considering functional and aesthetic deficiencies as well
as the risk of soft tissue trauma.

Method: The patient, exhibiting tooth wear and deterioration of previous
restorations due to bruxism, presented with aesthetic and functional complaints.
The existing restorations were removed, and a full-arch monolithic zirconia
restoration was planned for the maxilla. Impressions were obtained using a Trios
5 intraoral scanner, and designs were prepared in Exocad software. The
restorations were milled from zirconia disks compatible with the Amann Girrbach
system, and the lingual surfaces were additionally polished to prevent mucosal
trauma. Throughout all clinical stages, care was taken to avoid any procedures
that could injure the oral mucosa.

Results: Following restoration, significant improvements were observed in
aesthetic appearance, masticatory function, and speech quality. No signs of
ulceration, irritation, or tenderness were detected in the soft tissues. Thanks to
the meticulous polishing of the restoration surfaces, neither mechanical trauma
nor plaque accumulation was observed. At the end of treatment, a 2 mm thick
transparent hard acrylic occlusal splint was fabricated to manage bruxism.

Conclusion: No recurrence or mucosal complications were detected during the
one-month follow-up period. In patients with a history of intraoral cancer,
preventing microtrauma from worn surfaces and ensuring appropriate
restorative material selection and surface quality are of critical importance.
Monolithic zirconia restorations designed and fabricated through a digital
workflow offer a safe and aesthetic treatment option for similar cases.

Keywords: Tongue cancer, Zirconia, Bruxism, Digital dentistry



SB-02
Implant Destekli Kronlarin Biyolojik Kontur Konsepti ile
Estetik Rehabilitasyonu: Iki Vaka Sunumu

Mimine Saglam/ Sezgi Cinel Sahin

Pamukkale Universitesi Dis Hekimligi Fakiiltesi Protetik Dis Tedavisi Ana Bilim Dali

Amag: Estetik bolgedeki dis kaybi glinimizde siklikla implant destekli
restorasyonlarla rehabilite edilebilmektedir. Ancak ¢ogu olguda, implant
yerlesimini takiben gingival konturlarin ve doku hacminin diizenlenmesinin yani
sira komsu dislerde de estetik diizenleme ihtiyaci ortaya cikabilmektedir. Mevcut
olgu sunumunda, dis eksikliklerinin implant uygulamalariyla giderildigi vakalarda,
dis ve ¢cevre dokularda ihtiya¢ duyulan restoratif yaklasimlarin estetik ve biyolojik
etkilerinin degerlendirilmesi amacglanmistir.

Olgu Sunumu: Pamukkale Universitesi Dis Hekimligi Fakiltesi Protetik Dis
Tedavisi Klinigine basvuran iki farkli hastanin intraoral ve radyografik muayenesi
sonrasinda, 22 yasindaki erkek hastanin 11 numaral disinde horizontal kirik ve
diger anterior dislerinde kole bolgesinde renklenme; 41 yasindaki saglkh kadin
hastanin ise yalnizca 14 numarali disinde horizontal kirik oldugu tespit edildi.
Hastalarin kirik dislerinin ¢ekimini takiben implant uygulanmasi ve olgularin
immediate rehabilitasyonu hedeflendi. implant operasyonu &ncesinde her iki
hasta icin de silikon indeks (Naturel Emergence Profiler, NEP, Tiirkiye) araciligiyla
cekilecek dislerin anatomisini en uygun sekilde taklit edebilecek gingival kontur
belirlenerek immediate yiiklemeye uygun gecici disler hazirlandi. iki vakada da
implant uygulama bdlgesinde bukkal gingival doku hacminin desteklenebilmesi
icin tinel teknigi ile bag doku uygulamasi yapildi. Operasyonu takiben bireye
spesifik hazirlanan implant Ustl gecici kronlar, kontakt iliskisi ve okllizyon
kontrolii yapildiktan sonra Uretici talimatlari dogrultusunda torklanarak
implantlarla sabitlendi. Osteointegrasyonun tamamlanmasinin ardindan Hind’s
teknigine uygun olarak gecici kronlarin negatifi elde edildi ve bu sayede
fabrikasyon o6lcl postlari bireysellestirilerek konvansiyonel metotlarla dlcl alindi.
Uretilen implant (istii zirkon alt yapili restorasyonlar intraoral kontrolleri takiben
polikarboksilat simanla simante edildi ve radyolojik kontroller saglandi. Estetik
bitunlGglin saglanabilmesi adina erkek hastanin komsu anterior dislerinde
minimal invaziv yaklasimla kompozit lamine uygulamasi da yapilarak vakalar
tamamlandi.

Sonug: Hastalarin 6 aylik kontrollerinde estetik ve fonksiyonel agidan klinik ve
radyolojik bir patolojiye rastlanmadi. Bulgular, nihai restorasyon oncesi yapilan
gingival sekillendirmenin biyolojik doku konturunu korudugunu ve implant
prognozu agisindan da pozitif sonuglar sundugunu; bitlinsel estetik yaklasimin ise
uzun dénem basarida 6nemli oldugunu gostermektedir.



Esthetic Rehabilitation Of Implant-Supported Crowns With
The Biological Contour Concept: Two Case Reports

Mumine Saglam/ Sezgi Cinel Sahin

Pamukkale University, Faculty of Dentistry, Department of Prosthodontics

Objective: Tooth loss in the aesthetic zone is frequently rehabilitated with
implantsupported restorations today. However, in many cases, following implant
placement, a need arises for aesthetic adjustments of adjacent teeth as well as
the management of gingival contours and tissue volume. This case report aims to
evaluate the aesthetic and biological effects of restorative approaches required
for teeth and surrounding tissues in cases where missing teeth are replaced with
dental implants.

Case Report: Following intraoral and radiographic examinations of two different
patients who applied to the Pamukkale University Faculty of Dentistry,
Department of Prosthodontics Clinic, it was determined that: a 22-year-old male
patient had a horizontal fracture in tooth number 11 and discoloration in the
cervical regions of other anterior teeth; and a 41-year-old healthy female patient
had a horizontal fracture only in tooth number 14. Following the extraction of the
fractured teeth, implant placement and immediate rehabilitation were planned.
Prior to the implant surgery, temporary crowns suitable for immediate loading
were prepared for both patients by determining the gingival contour that could
best mimic the anatomy of the teeth to be extracted, using a silicone index
(Natural Emergence Profiler, NEP, Turkey). In both cases, connective tissue
grafting was performed using the tunnel technique to support the buccal gingival
tissue volume at the implant site. Following the surgery, the patient-specific
temporary implant-supported crowns were fixed to the implants by torqueing
according to the manufacturer's instructions after checking contact relationships
and occlusion. After the completion of osseointegration, a negative of the
temporary crowns was obtained according to Hind’s technique, allowing for the
individualization of fabrication impression posts for conventional impressions.
The produced zirconia-based implant restorations were cemented with
polycarboxylate cement following intraoral checks, and radiological controls were
performed. To ensure aesthetic integrity, the cases were completed by
performing composite veneer applications on the male patient's adjacent
anterior teeth using a minimally invasive approach.

Conclusion: At the 6-month follow-up, no clinical or radiological pathology was
observed in terms of aesthetics and function. The findings demonstrate that
gingival shaping performed prior to the final restoration preserves the biological
tissue contour and provides positive results for implant prognosis. Furthermore, a
holistic aesthetic approach is essential for long-term success.



SB-03
Mandibular insizér Eksikliginin Tek Parca implantlar ile
Rehabilitasyonu: 1 Yillik Takip

Saniye Eren Halici, Esma Bilge Sahin, Gamze Karacali

Mugla Sitki Kocman Universitesi Dis Hekimligi Fakiiltesi, Protetik Dis Tedavisi A.D.,
Mugla, Turkiye

Mugla Sitki Kogman Universitesi Dis Hekimligi Fakiiltesi, Agiz Dis ve Cene Cerrahisi
A.D., Mugla, Tirkiye

Mugla Sitki Kocman Universitesi Dis Hekimligi Fakiiltesi, Protetik Dis Tedavisi A.D.,
Mugla, Turkiye

Giris: Kismi disssizlik vakalarinda tedavi secenekleri arasinda bulunan implant ile
rehabilitasyon, mevcut dislerin korunmasi acgisindan siklikla tercih edilmektedir.
Ancak yetersiz kemik hacmine sahip bdlgelerde, ileri cerrahi prosediirler ile greft
materyallerinin kullanilmasi gerekir. Bu da tedavi maliyetini ve slresini
arttirmaktadir. Bu nedenle, dar ¢apli tek parca implantlar tercih edilebilir.

Vaka Sunumu: Travma kaynakh 31 ve 41 nolu dis eksikligi olan 25 yasindaki erkek
hastada, implant Ustl sabit protez yapilmasina karar verilmistir. Yatay kemik
atrofisi sebebiyle augmentasyon islemi uygulanmis ve krette 4 mm kemik kalinhgi
saglanabilmistir. Bu sebeple hastaya 2 adet 2.5 mm c¢ap, 10 mm uzunlukta
implant (Narrow ridge, MS implant, Osstem, Korea) uygulanmistir. Protetik tedavi
asamasinda, splintli monolitik zirkonyum restorasyon Uuretilmis ve simante
edilmistir. 1 yillik takipte yapilan anket ile; estetik ve fonksiyon acisindan
yeterince memnun oldugu halde temizlenebilirlik ve maliyet agisindan hastanin
memnuniyetinin daha az oldugu tespit edilmistir.

Tartisma: Yetersiz kemik sebebiyle standart ¢apli implantlarin uygulanamayacagi
mandibular insizor eksikligi vakalarinda, tek parca implantlar tercih edilebilir. Tek
parca implantlar, minimal invaziv flepsiz cerrahiye olanak tanimasi ve ikinci bir
cerrahi prosedir gerektirmemesi acgisindan hastalar tarafindan da kabul
gormektedir. Ancak bu konsept implant dis hekimliginde optimum estetigi
tehlikeye atmaktadir.



Sonug¢: Uygun endikasyon varliginda tek parca dar implantlar givenle tercih
edilebilir. Bu yontem maliyet, zaman ve daha az cerrahi islem gibi bircok avantaja
sahiptir. Yapilan anket sonucunda hastanin estetik ve fonksiyon anlaminda
memnun oldugu gézlemlenmistir.

Anahtar Kelimeler: implantiistii restorasyon, sabit protetik tedavi, kemik kaybi,
tek parca implant, hasta memnuniyeti



Rehabilitation of Mandibular Incisor Deficiency with One-
Piece Implants: A One-Year Follow-Up

Saniye Eren Halici, Esma Bilge Sahin, Gamze Karacall

Mugla Sitki Kogman University, Faculty of Dentistry, Department of
Prosthodontics, Mugla, Tirkiye

Mugla Sitki Kogcman University, Faculty of Dentistry, Department of Oral and
Maxillofacial Surgery, Mugla, Turkiye

Mugla Sitki Kogman University, Faculty of Dentistry, Department of
Prosthodontics, Mugla, Tiirkiye

Introduction: Implant-supported rehabilitation is one of the treatment options
for partial edentulism and is frequently preferred to preserve the remaining
natural teeth. However, in areas with insufficient bone volume, graft materials
must be used in conjunction with advanced surgical procedures, which increase
both the cost and duration of treatment. Therefore, narrow-diameter one-piece
implants may be a suitable alternative.

Case Report: A 25-year-old male patient presented with missing mandibular
central incisors (#31 and #41) due to trauma. A fixed implant-supported
prosthesis was planned. Because of horizontal bone atrophy, augmentation was
performed, resulting in a residual ridge width of 4 mm. Consequently, two one-
piece implants with a diameter of 2.5 mm and a length of 10 mm (Narrow Ridge,
MS Implant, Osstem, Korea) were placed. During the prosthetic phase, a splinted
monolithic zirconia restoration was fabricated and cemented. At the one-year
follow-up, a questionnaire revealed that the patient was satisfied with the
esthetics and function of the restoration, but less satisfied regarding cleansability
and cost.

Discussion: In mandibular incisor deficiency cases where standard-diameter
implants cannot be applied due to insufficient bone volume, one-piece implants
can be considered a viable option. One-piece implants are also well accepted by
patients because they allow for minimally invasive flapless surgery and eliminate
the need for a second surgical procedure. However, this concept may
compromise optimal esthetics in implant dentistry.



Conclusion: Narrow one-piece implants can be safely preferred when properly
indicated. This approach offers several advantages, including reduced cost,
shorter treatment time, and fewer surgical procedures. Based on the patient
questionnaire, it was observed that the patient was satisfied in terms of esthetics
and function

Keywords: Implant-supported restoration, fixed prosthetic treatment, bone loss,
one-piece implant, patient satisfaction



SB-04

Farkh Sicakliklardaki Kahvelere Maruz Kalan Nano Hibrit
Kompozitlerde Yiizey Piruzluligii, Translusensi ve
Beyazlatma Degisikliklerinin Degerlendirilmesi

Menekse Ersoysal , Nilay Bayraktar, Osman Tolga Harorli

Akdeniz Universitesi, Dis Hekimligi Fakiiltesi, Restoratif Dis Tedavisi Anabilim Dali,
Antalya

Amag: Bu calismanin amaci, klinik uygulamalarda yaygin kullanilan iki rezin
kompozitin sicak veya soguk kahveye maruz birakilmasiyla olusan renk degisimi,
translusensi ve ylzey partzlalaga farklarini degerlendirmek ve farklh beyazlatma
protokollerinin bu 6zelliklere etkisini incelemektir.

Materyal ve Metot: iki kompozit materyal kullanildi: Brilliant (BRC, Colténe,
isvicre) ve Filtek Ultimate (ULT, 3M ESPE, ABD). Her materyalden A2 renginde 5x2
mm boyutlarinda 120 disk hazirlandi ve Valo LED cihazi ile polimerize edildi.
Ornekler distile su (kontrol), sicak kahve (Nescafe Classic), soguk kahve (cold
brew) ve koyu kavrulmus kahve (black roast) sollisyonlarinda 37°C'de 30 giin
bekletildi. Renk o6lciimleri spektrofotometre (VITA Easyshade) ile CIEDE2000
(AEoo) formiline gore yapildi. Beyazlatma sonrasi (i¢ protokol uygulandi: Agiz
gargarasl (MW): Colgate Optic White (Colgate Company, Swidnica, Poland) ile
ginde 2x2 dakika, 14 gilin. Ev tipi beyazlatma (HB): %10 karbamid peroksit jeli
(Opalescence PF, Ultradent, ABD) ile giinde 6 saat, 14 giin. Kombine protokol
(MW+HB): Once MW ardindan HB uygulamasi 14 giin.Translusensi (TP) siyah-
beyaz arka planla, ylzey plrtzIlGligld (Ra) profilometre ile 6lctldi. Veriler non-
parametrik testlerle degerlendirildi (a=0.05).

Bulgular: Tiim kahve gruplarinda ULT, BRC'ye gore daha fazla renklendi (p<0.001).
Kontrol grubu klinik algilanabilirlik esigi (AEc0=1.8) altinda kaldi. HB ve MW+HB
beyazlatmalari, MW’ye gore daha etkili renk geri dontisii sagladi. Sicak kahve, en
yuksek ve kismen geri donlssiz renklenmeye yol acti (p<0.001). BRC,
beyazlatmaya daha iyi

yanit verdi ve baslangi¢ translusensini blyik oranda geri kazandi.

Sonug: Sicak kahve en belirgin ve kalici renklenmeye neden olmustur. Materyal
bilesimi ve beyazlatma yontemi estetik dayanikliigi etkilemektedir. BRC, ULT ye
gore daha yuksek renk stabilitesi ve beyazlatma etkinligi gostermistir.



Evaluation of Surface Roughness, Translucency, and
Whitening Changes in Nano-Hybrid Composites Exposed to
Coffee at Different Temperatures

Menekse Ersoysal ,Nilay Bayraktar ,Osman Tolga Harorl

Akdeniz University, Faculty of Dentistry, Department of Restorative Dentistry,
Antalya

Objective: The objective of this study is to evaluate the differences in color
change, translucency, and surface roughness of two commonly used resin
composites in clinical practice when exposed to hot or cold coffee, and to
examine the effect of different whitening protocols on these properties.

Materials and Methods : Two composite materials were used: Brilliant (BRC,
Coltene, Switzerland) and Filtek Ultimate (ULT, 3M ESPE, USA). Twelve 5x2 mm
disks of each material in shade A2 were prepared and polymerized using a Valo
LED device. The samples were stored at 37°C for 30 days in distilled water
(control), hot coffee (Nescafe Classic), cold coffee (cold brew), and dark roast
coffee  solutions. Color measurements were performed using a
spectrophotometer (VITA Easyshade) according to the CIEDE2000 (AEqo) formula.
Three protocols were applied after whitening: Mouthwash (MW): Colgate Optic
White (Colgate Company, Swidnica, Poland) for 2x2 minutes daily for 14 days.
Home whitening (HB): 10% carbamide peroxide gel (Opalescence PF, Ultradent,
USA) for 6 hours daily for 14 days. Combined protocol (MW+HB): First MW, then
HB application for 14 days. Translucency (TP) was measured against a black-
andwhite background, and surface roughness (Ra) was measured using a
profilometer. Data were evaluated using non-parametric tests (a=0.05).

Results: All coffee groups showed greater coloration with ULT compared to BRC
(p<0.001). The control group remained below the clinical detection threshold
(AEoo=1.8). HB and MW+HB whitening treatments provided more effective color
recovery compared to MW. Hot coffee caused the highest and partially
irreversible discoloration (p<0.001). BRC responded better to whitening and
largely regained its initial translucency.

Conclusion; Hot coffee caused the most noticeable and persistent discoloration.
Material composition and bleaching method affect aesthetic durability. BRC
showed higher color stability and bleaching effectiveness compared to ULT.



SB-05

Ortodontik Tedaviye Bagh Olusan Eksternal Inflamatuar Kok
Rezorpsiyonunun Mineral Trioksit Agregat Kullanilarak
Tedavisi

Ebru Yildiz Dal, Deniz Yanik Nalbantoglu

Sileyman Demirel Universitesi Dis Hekimligi Fakiltesi, Endodonti Anabilim Dal,
Isparta, Tlrkiye

Amag: Bu olgu sunumunun amaci, ortodontik tedaviye bagh eksternal inflamatuar
kék rezorpsiyonu (EIKR) gelisen #15 ve #25 dislerin mineral trioksit agregat (MTA)
kullanilarak gergeklestirilen tedavisinin sunulmasidir.

Yontem: Sistemik olarak saglikli 21 yasindaki kadin hasta, sag-sol Uist bolgede agri
sikayetiyle endodonti klinigine basvurmustur. Klinik muayenede #15 ve #25
dislerde palpasyon ve perkilisyona pozitif yanit alinmistir. Anemnezde, daha 6nce
ortodontik tedavi gérmus oldugu ve iki hafta 6nce #15 dise dental apse sebebiyle
kanal tedavisine baslanip yarim kaldig1 6grenilmistir. Radyografik incelemede #25
diste taskin kék kanal dolgusu ve her iki diste periapikal lezyon gézlenmistir. Konik
isinli bilgisayarli tomografide (KIBT) ise ilgili dislerde EiKR, #25 diste bukkal
kortikal kemikte destriiksiyon izlenmistir. Rubber dam izolasyonu altinda giris
kaviteleri hazirlanmistir. ilk dért seans pii drenaji saglanmis, her seansta ultasonik
ile irrigasyon aktivasyonu gerceklestirilmistir. Drenajin kesilmesini takiben, kok
kanallarina kalsiyum hidroksit medikamenti uygulanarak ¢ hafta bekletilmistir.
Medikamentin uzaklastirilmasinin ardindan %2.5 sodyum hipoklorit ve %17
etilendiamintetraasetik asit kullanilarak son irrigasyon yapilmistir. Kék kanal
sistemi MTA ile doldurularak kompozit ile restorasyonu gergeklestirilmistir.

Bulgular: ilgili dislerin 1, 6 ve 12 aylik klinik ve radyografik kontrol
muayenelerinde asemptomatik ve fonksiyonel oldugu, periapikal lezyonun
belirgin sekilde iyilestigi gorilmustlr. Hastanin takibi devam etmektedir.

Sonug: Ortodontik tedaviye bagh EiKR'nin yénetimi, bol irrigasyon, irrigasyon
aktivasyonu ve MTA kullanilarak basariyla gerceklestirilebilir. KIBT kullanilarak kék
rezorpsiyonun tedavi edilebilirligin ve boyutunun belirlenmesi tedavi planlamasi
icin 6nemlidir.

Anahtar kelimeler: Eksternal inflamatuar kdk rezorpsiyonu, Endodontik tedavi,
irrigasyon aktivasyonu, Konik isinli bilgisayarl tomografi, Mineral trioksit agregat



Management Of External Inflamatory Root Resorption
Associated With Orthodontic Treatment Using Mineral
Trioxide Aggregate

Ebru Yildiz Dal, Deniz Yanik Nalbantoglu

Sidleyman Demirel University, Faculty of Dentistry, Department of Endodontics,
Isparta, Tlrkiye

Aim: This case report aims to present the management of teeth #15 and #25 with
external inflammatory root resorption (EIRR) associated with orthodontic
treatment using mineral trioxide aggregate (MTA).

Method: A systemically healthy 21-year-old female patient referred to the
endodontic clinic complaining of pain in the upper right and left regions. Clinical
examination revealed a positive response to palpation and percussion in #15 and
#25. Medical history revealed a previous orthodontic treatment and root canal
treatment due to a dental abscess in #15. Radiographic examination revealed
extruded root canal filling in #25 and periapical lesions in both teeth. Cone-beam
computed tomography (CBCT) revealed EIRR in the involved teeth and
destruction of the buccal cortical bone in #25. The access cavity was prepared
under rubber dam isolation. Drainage was achieved during four appointments,
and irrigation and activation were performed using ultrasonic devices. Calcium
hydroxide medicament was applied to the root canals for 3 weeks. Following
removal of the medicament, final irrigation was performed using 2.5% sodium
hypochlorite and 17% ethylenediaminetetraacetic acid. The root canal system
was obturated with MTA and restored with composite.

Results: In the 1, 6, and 12-month clinical and radiographic control examination,
the teeth were asymptomatic, functional, and the periapical lesion had healed
significantly. Followup is ongoing.

Conclusion: Management of EIRR associated with orthodontic treatment can be
performed using copious irrigation, irrigation activation, and MTA successfully.
Determination of the treatability and extent of root resorption using CBCT is
crucial for treatment planning.

Keywords: external inflammatory root resorption, endodontic treatment,
irrigation activation, cone beam computed tomography, mineral trioxide
aggregate
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Eksternal Inflamatuar Kék Rezorpsiyonu Ve Internal
Rezorpsiyonun Hibrit Teknikle Yonetimi: Olgu Sunumu

Ebru Yildiz Dal / Feyza Ozdemir Kisacik

Sileyman Demirel Universitesi Dis Hekimligi Fakiiltesi, Endodonti Anabilim Dali,
Isparta, Tlrkiye

Amag: Bu olgu sunumunun amaci, eksternal inflamatuar kék rezorpsiyonu (EiKR)
ve internal rezorpsiyon bulunan #21 disin hibrit teknik ile tedavisinin yapilarak
disin fonksiyonda kalmasinin saglanmasidir.

Yontem: Sistemik saglikli 35 yasinda kadin hasta, Gst 6n bdlgede siddetli agri
sikayetiyle endodonti klinigine bagvurmustur. Anemnezde, sekiz yil dnce #21 dise
kompozit restorasyon yapilmis oldugu 6grenilmistir. Klinik muayenede #21 diste
palpasyon ve perkiisyona yanit alinirken radyografik incelemede internal
rezorpsiyon gozlenmistir. Konik 1sinli bilgisayarli tomografide ise kokin orta
Uclislni iceren internal rezorpsiyon alani ve kokin apikal Uclistiinde bukkal
yizeyde EIKR saptanmistir. ilgili dise endodontik tedavi planlanmistir. Rubber
dam izolasyonu altinda giris kavitesi acilmistir. iki seans pii drenaji saglanmis ve
ultasonik (Woodpecker Endo 3 Ultrasonik Endo Aktivator) kullanilarak irrigasyon
aktivasyonu gergeklestirilmistir. Drenajin kesilmesini takiben kalsiyum hidroksit
medikamenti (Calcigel®) vyerlestirilmis iki hafta silresince bekletilmistir.
Medikamentin uzaklastirilmasinin ardindan %2,5 sodyum hipoklorit ve %17
etilendiamintetraasetik asit kullanilarak final irrigasyon protokoli uygulanmis,
EiKR alanina Mineral trioksit agregat (MTA) (MTA Plus Prevest DenPro, Hindistan)
ile apikal tika¢ olusturulmustur. Radyografiyle MTA’nin apikal bdlgedeki
rezorpsiyon alanina uygun sekilde adapte oldugu dogrulanmistir. 24 saat sonra
internal rezorpsiyon alani ve kdk kanal boslugunun geri kalani termoplastik guta-
perka uygulanarak kok kanal tedavisi hibrit teknikle tamamlanmistir.

Bulgular: 3, 6, 18, 24 aylk klinik ve radyografik kontrolde, ilgili disin
asemptomatik oldugu, saghkli bir sekilde fonksiyonda kaldigi gozlenmis olup
hastanin takibi devam etmektedir.

Sonug: EiKR ve internal rezorpsiyon olgularinda kék kanal sisteminin {i¢c boyutlu
olarak doldurulmasi, sizdirmazhgin saglanmasi ve rezorbe alanlarin uygun
materyallerle kapatilmasi tedavi basarisinda belirleyici bir faktérdir. Bu olguda,
MTA ile olusturulan apikal tikag ve termoplastik glita-perka ile yapilan hibrit dolgu
teknigi, rezorpsiyon alanlarinin etkin sekilde doldurulmasina ve disin
fonksiyonunun korunmasina olanak saglamistir.



Management Of External Inflammatory Root Resorption And
Internal Resorption Using A Hybrid Technique: A Case
Report

Ebru Yildiz Dal / Feyza Ozdemir Kisacik

Sidleyman Demirel University, Faculty of Dentistry, Department of Endodontics,
Isparta, Tlrkiye

Aim: This case report aims to present the successful management of tooth #21
exhibiting both external inflammatory root resorption (EIRR) and internal
resorption using a hybrid obturation technique to maintain tooth functionality.

Method: A 35-year-old systemically healthy female patient presented with severe
pain in the maxillary anterior region. The patient’s dental history revealed a
composite restoration on tooth #21 performed eight years earlier. Clinical
examination showed tenderness to palpation and percussion, while radiographic
evaluation revealed internal resorption. Cone-beam computed tomography
(CBCT) demonstrated an internal resorptive defect involving the middle third of
the root and an EIRR lesion on the buccal surface of the apical third. Endodontic
treatment was performed under rubber dam isolation. After purulent drainage
over two sessions, irrigation activation was achieved using ultrasonic agitation.
Calcium hydroxide paste (Calcigel®) was placed for two weeks. Following
medicament removal, final irrigation with 2.5% sodium hypochlorite and 17%
EDTA was performed. An apical plug with mineral trioxide aggregate (MTA Plus,
Prevest DenPro, India) was placed, and proper adaptation was confirmed
radiographically. After 24 hours, the internal resorption cavity and remaining
canal were obturated using thermoplasticized gutta-percha with a hybrid
technique.

Results: At the 24-month follow-up, tooth #21 remained asymptomatic,
functional, and radiographically healed.

Conclusion: The combination of an MTA apical plug and thermoplasticized gutta-
percha provided an effective seal in resorptive areas, preserving tooth function.
The hybrid technique represents a reliable and conservative approach for
managing complex resorption cases.

Keywords: Internal resorption, External inflammatory root resorption, MTA,
Thermoplasticized gutta-percha, Hybrid technique, Ultrasonic activation.
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C-sekilli Kanal Morfolojisinin Retreatment Basarisina Etkisini
Gosteren Bir Olgu Sunumu

Nisa Ozge Sahin, Miray Ece Ari, Kiirsat Er
Akdeniz Universitesi, Dis Hekimligi Fakiiltesi, Endodonti Anabilim Dali, Antalya

Bu olguda, basarisiz kanal tedavisi sonrasi konvansiyonel radyografide
saptanamayan C-sekilli kanal morfolojisinin retreatment siirecine ve tedavi
basarisina etkisinin degerlendirilmesi amaglanmistir. Losemi 0Oyklslu ve
kemoterapi gecmisi bulunan 43 yasindaki erkek hastanin 36 numaral disi, rutin
kontrol muayenesi sirasinda degerlendirildi. Yapilan radyografik incelemede,
onceki kanal tedavisinin yetersiz oldugu ve periapikal bélgede radyollisensi alani
bulundugu gozlendi. Konik 1sinh bilgisayarli tomografi (KIBT) goriintilemesinde C-
sekilli kanal morfolojisi tespit edildi. Mevcut kanal dolgu materyali uzaklastirilarak
endodontik retreatment uygulandi. Kanallar yeniden sekillendirilip uygun sekilde
dolduruldu. Ugiincii ve on ikinci ay kontrol radyografilerinde periapikal lezyonda
belirgin iyilesme izlendi. Bu olgu, C-sekilli kanal morfolojisinin dogru
tanimlanmasinda KIBT’'nin  6nemini vurgulamakta ve detayli morfolojik
degerlendirmenin endodontik retreatment basarisina katki saglayabilecegini
gostermektedir.

Anahtar Kelimeler: K6k kanal tedavisi, C-sekilli kanal, olgu



A Case Report Demonstrating the Impact of C-shaped Canal
Morphology on Retreatment Success

Nisa Ozge Sahin, Miray Ece Ari, Kiirsat Er
Akdeniz University, Faculty of Dentistry, Department of Endodontics, Antalya

This case report aimed to evaluate the influence of C-shaped canal morphology,
undetectable on conventional radiographs after failed endodontic treatment, on
the retreatment process and treatment outcome. A 43-year-old male patient
with a history of leukemia and chemotherapy was referred for evaluation of
tooth #36 during a routine chrevealeinadequate previous endodontic treatment
and a periapical radiolucent area. Cone-beam computed tomography (CBCT)
identified a C-shaped canal morphology. The existing root canal filling material
was removed, and endodontic retreatment was performed. The canals were
reshaped and obturated appropriately. Follow-up radiographs at 3 and 12
months demonstrated significant periapical healing. This case highlights the
importance of CBCT in accurately identifying C-shaped canal morphology and
emphasizes that detailed morphological assessment may contribute to the
success of endodontic retreatment.

Keywords: Root canal treatment, C-shaped canal, case report
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Atipik 1ki Kanalh Bilateral Ustikinci Molarlarin Cerrahi
Olmayan Endodontik Tedaviyle Yonetimi

Yunus Emre Cakmak, Mustafa Zivin, Kiirsat Er

Akdeniz Universitesi, Dis Hekimligi Fakiiltesi, Endodonti anabilim Dali, Antalya

Bu olgu sunumu, atipik iki kanalli anatomi gosteren bilateral Gst ikinci molarlarda
(17 ve 27) gerceklestirilen non-cerrahi kok kanal tedavisi yenilemesinin
protokolini ve sonuclarini paylasmaktadir. Sistemik olarak saglikli 32 yas erkek
hastanin her iki disine yaklasik dort yil 6nce tedavi uygulandigi 6grenilmis olup
agri ve siniis yolu sikdyeti ile bagvurmustur. ilgili dislere midahaleler 1 ay arayla
planlanmistir. Her iki Ust ikinci molar, radyografide iki kanalli konfiglirasyon
gostermis; bu durum, sikhkla goézlenen Ug kanalli varyanttan sapma olarak
kaydedilmistir. Guta-perka uzaklastirmada ProTaper Universal Retreatment (D1-
D3) kullanilmis, kalan materyaller ultrasonik uclarla elimine edilmistir. Seanslar
arasinda kalsiyum hidroksit medikasyonu uygulanmis; ikinci seansta ultrasonik
aktivasyon esliginde sodyum hipoklorit irrigasyonu ve ardindan serum ve EDTA ile
son yikama yapilmistir. Kanallardaki dizensiz ve genis anatomi nedeniyle
obturasyon materyali olarak mineral trioksit agregat (MTA) tercih edilmistir.
Tedaviyi izleyen yaklasik iki ay icinde hasta 6énce 17, ardindan 27 numarali diste
semptomlarin tamamen gectigini, bukkal mukozadaki sinlis yolunun kapandigini
bildirmis; radyografide lezyonlarda iyilesme izlenmistir. Olgu, ayrintih anatomik
degerlendirmenin, ultrasonik aktivasyonun ve biyoseramik obturasyonun énemini
vurgulamakta; bilateral vakalarda iyilesmenin asenkron seyredebilecegini ve yakin
takibin gerekliligini ortaya koymaktadir.

Anahtar Kelimeler: Kok kanal tedavisi, atipik kanal, olgu



Non-Surgical Endodontic Management of Bilateral Maxillary
Second Molars with Atypical Two Canal Anatomy

Yunus Emre Cakmak, Mustafa Zivin, Kirsat Er

Akdeniz University, Faculty of Dentistry, Department of Endodontics, Antalya

This case report presents the protocol and outcomes of non-surgical retreatment
performed on bilateral maxillary second molars (teeth #17 and #27) exhibiting an
atypical two-canal anatomy. A 32-year-old systemically healthy male patient, who
had undergone root canal treatment on both maxillary second molars
approximately four years earlier, presented with pain and a sinus tract. The
retreatment procedures were planned one month apart. Radiographic
examination revealed a two- canal configuration in both molars, deviating from
the commonly observed three-canal variant. Gutta- percha was removed using
the ProTaper Universal Retreatment system (D1-D3), and the remaining filling
materials were eliminated with ultrasonic tips. Calcium hydroxide was applied as
intracanal medication between appointments. In the second session, sodium
hypochlorite irrigation was ultrasonically activated, followed by final rinsing with
saline and EDTA. Due to the irregular and wide canal morphology, mineral
trioxide aggregate (MTA) was chosen as the obturation material. Within
approximately two months following treatment, the patient reported complete
resolution of symptoms first in tooth #17 and subsequently in tooth #27, with
closure of the buccal sinus tract. Radiographic evaluation revealed periapical
healing. This case highlights the importance of detailed anatomical assessment,
ultrasonic activation, and bioceramic obturation materials in achieving successful
endodontic outcomes. It also emphasizes that healing in bilateral cases may
progress asynchronously, underscoring the need for close clinical follow-up.

Keywords: Root canal treatment, atypical canal, case report
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Nadir Anatomik Varyasyonlarin Kanal Tedavisi Basarisina
Etkisini Gosteren Olgu Sunumu

Nisa Ozge Sahin, Gonca Sarikog, Kiirsat Er

Akdeniz Universitesi, Dis Hekimligi Fakiiltesi, Endodonti Anabilim Dali, Antalya

Ust birinci molar dislerin kdk kanal sistemi genellikle bir palatinal, bir distobukkal
ve bir mesiobukkal koék olmak lzere Ug¢ kanal barindirir. Ancak, endodontik
tedavinin basarisi, hekimin olasi anatomik varyasyonlari dogru sekilde tespit
edebilmesine baghdir. Atlanan kanallar, kanal tedavilerinde wuzun vadeli
basarisizliklarin en 6énemli nedenlerinden biri olarak kabul edilmektedir. Bu vaka
sunumunun amacl, normalde (¢ kanala sahip olan Ust birinci molar diste
saptanan nadir bes kanalli konfiglirasyonun teshis, tedavi ve takibini sunmaktir.
Sistemik olarak saglikh, 27 yasindaki erkek hasta, 26 numarali disinde siddetli agr
sikayeti ile klinigimize basvurdu. Klinik ve radyografik degerlendirme sonucunda
dise pulpa nekrozu ve semptomatik apikal periodontitis tanisi konuldu. Kok kanal
sisteminin detayli incelenmesi amaciyla operasyon mikroskobu altinda yapilan
degerlendirmede bes ayri kanal orifisi (mesiobukkal 1, mesiobukkal 2, distobukkal
1, distobukkal 2 ve palatinal) tespit edildi. Tium kanallar doner ege sistemleri
kullanilarak sekillendirildi ve sodyum hipoklorit ile EDTA kullanilarak irrigasyon
protokoli  uygulandi. Seanslar arasinda kalsiyum hidroksit intrakanal
medikamenti olarak kullanildi. Nihai kanal dolgusu, uygun lateral ve vertikal
kondensasyon teknikleri kombinasyonu ile tamamlandi. Ust birinci molar dislerde
bes kanalli kok kanal anatomisi son derece nadir gorilen bir varyasyondur. Bu
olgu, klinisyenlerin standart disi kanal morfolojilerine karsi dikkatli olmalari
gerektigini vurgulamaktadir. Bes kanalli bu varyasyonun basarili bir sekilde
yonetilmesi, operasyon mikroskobu altinda saglanan biyltmenin ve CBCT gibi Ug¢
boyutlu goériintileme yontemlerinin, atlanma olasiligi yiksek kanallarin tespitinde
ne kadar hayati oldugunu gostermektedir. Sonug olarak, endodontik tedavide
basari; kok kanal anatomisinin tam olarak anlasiimasi, tim kanallarin etkin sekilde
temizlenmesi, sekillendirilmesi ve hermetik olarak doldurulmasiyla mimkuanddr.

Anahtar Kelimeler: K6k kanal tedauvisi, ilave kanal, olgu



Case Report Demonstrating the Effect of Rare Anatomical
Variations on the Success of Root Canal Treatment

Nisa Ozge Sahin, Gonca Sarikog, Kiirsat Er

Akdeniz University, Faculty of Dentistry, Department of Endodontics, Antalya

The root canal system of the maxillary first molar generally contains three canals:
one palatal, one distobuccal, and one mesiobuccal root. However, the success of
endodontic treatment depends on the clinician’s ability to correctly identify
possible anatomical variations. Missed canals are considered one of the most
important causes of long-term failures in root canal treatments. The aim of this
case report is to present the diagnosis, treatment, and follow-up of a rare five-
canal configuration detected in a maxillary first molar tooth that normally has
three canals. A 27-year-old systemically healthy male patient presented to our
clinic with a complaint of severe pain in tooth number 26. As a result of clinical
and radiographic evaluation, the tooth was diagnosed with pulp necrosis and
symptomatic apical periodontitis. For detailed examination of the root canal
system, an evaluation was performed under an operating microscope, and five
separate canal orifices (mesiobuccal 1, mesiobuccal 2, distobuccal 1, distobuccal
2, and palatal) were detected. All canals were shaped using rotary file systems,
and an irrigation protocol with sodium hypochlorite and EDTA was applied.
Calcium hydroxide was used as an intracanal medicament between sessions. The
final root canal filling was completed using a combination of appropriate lateral
and vertical condensation techniques. A five-canal root canal anatomy in
maxillary first molar teeth is an extremely rare variation. This case emphasizes
that clinicians should be careful regarding non-standard canal morphologies. The
successful management of this five-canal variation demonstrates how crucial
magnification provided by the operating microscope and three-dimensional
imaging methods such as CBCT are in detecting canals that are likely to be
missed. In conclusion, success in endodontic treatment is achieved through a
complete understanding of root canal anatomy, effective cleaning and shaping of
all canals, and their hermetic obturation.

Keywords: Root canal treatment, additional canal, case report
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Mandibulada Nadir Radyografik Bulgular Sergileyen
Periapikal Lezyonun Basarih Konservatif Yonetimi: Bir Vaka
Sunumu

Erdem Arslantekin, Atakan Yilmaz, Kirsat Er

Akdeniz Universitesi, Dis Hekimligi Fakiiltesi, Endodonti Anabilim Dali, Antalya

"Sogan kabugu" periost reaksiyonu ve kortikal kemik ekspansiyonu, siklikla
malignite veya agresif kemik enfeksiyonlari gibi ciddi patolojilerle iligskilendirilen
nadir ve endise verici radyografik bulgulardir. Bu vakada, mandibular anterior
bolgede bu tip dramatik radyografik bulgulari sergileyen, etiyolojisi endodontik
olan bir lezyonun tedavi slirecgleri anlatilmaktadir. On sekiz yasinda bir erkek
hasta, mandibular bolgedeki agrisiz sislik sikayetiyle basvurdu. Yapilan testler
sonucunda #31 disin devital oldugu saptandi ve bu dise pulpa nekrozu ve kronik
apikal periodontitis tanisi konuldu. Radyografik incelemelerde, ilgili disin apeksi
ile iliskili genis bir periapikal lezyon gozlendi. Lezyonun bukkal kortikal plakta
dramatik ekspansiyona, hatta kismi perforasyona yol actigi ve bukkal ylizeyde
sogan kabugu benzeri bir goriintli olustugu tespit edildi. Kok kanal tedavisi
yapilmasina karar verildi. Kanal i¢ci medikasyonun ardindan konvansiyonel
teknikler ile kok kanali dolduruldu. Tedaviden hemen sonra sislik indi, hasta
sikayetleri gecti. Yapilan 1-, 3- ve 6 aylik klinik ve radyografik takiplerde, kortikal
ekspansiyonun ve periost reaksiyonunun belirgin sekilde geriledigi, periapikal
kemik yapisinda tam iyilesme oldugu goézlenmistir. Bu durum, malignite benzeri
radyografik bulgulara sahip lezyonlarin yonetiminde endodontik etiyolojinin
daima gbz 6nlinde bulundurulmasi gerektigini vurgulamaktadir.

Anahtar Sozciikler: Periapikal lezyon, kdk kanal tedavisi, sogan kabugu gorintusu



Successful Conservative Management of a Periapical Lesion
Exhibiting Rare Radiographic Features in the Mandible: A
Case Report

Erdem Arslantekin, Atakan Yilmaz, Kiirsat Er

Akdeniz University, Faculty of Dentistry, Department of Endodontics, Antalya

"Onion-skin" periosteal reaction and cortical bone expansion are rare and
concerning radiographic findings, frequently associated with severe pathologies
such as malignancy or aggressive bone infections. This case reports the
conservative management of an endodontically-driven lesion in the mandibular
anterior region exhibiting these dramatic radiographic characteristics. An
eighteen-year-old male patient presented with an asymptomatic swelling in the
mandibular region. Diagnostic tests revealed the devitalization of tooth #31,
leading to a diagnosis of pulp necrosis and chronic apical periodontitis.
Radiographic examination showed a large periapical lesion associated with the
apex of the involved tooth. The lesion caused dramatic expansion, and even
partial perforation, of the buccal cortical plate, resulting in an "onion-skin"
appearance on the buccal surface. Root canal treatment (RCT) was initiated. After
intracanal medication, the root canal was obturated using conventional
techniques. Immediately post-treatment, the swelling subsided, and the patient's
symptoms resolved. Clinical and radiographic followups at 1, 3, and 6 months
showed significant regression of the cortical expansion and periosteal reaction,
along with complete periapical bone healing. This case emphasizes that an
endodontic etiology must always be considered in the differential diagnosis and
management of lesions presenting with malignancy-mimicking radiographic
features.

Keywords: Periapical lesion, root canal treatment, Onion skin view
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Radiks Entomolarisli bir Disin Kok Kanal Tedavisi: Bir Olgu
Sunumu

Gozde Beskonak, irem Erdogan, Damla Kirici, Kiirsat Er

Akdeniz Universitesi, Dis Hekimligi Fakiiltesi, Endodonti Anabilim Dali, Antalya

Alt cene buylk azi disleri genellikle biri mezial ve digeri distalde olmak Gzere iki
koke sahiptir. Ancak, bazi vakalarda kok ve kok kanal sayilarinda anatomik
varyasyonlar gozlenebilir. Bunlardan birisi olan ve alt ¢cene blyilk azi dislerinde
distalde ve lingual olarak konumlanis halde bulunan ilave kb&ke Radiks
Entomolaris (RE) ismi verilmistir. Bu tip durumlarda dogru teshis yapilacak olan
kok kanal tedavisi basarisini da arttiracaktir. Bu olgu sunumunda, RE gibi nadir
gorilen kdk morfolojisine sahip bir disin basarili gecen tedavi siireci anlatilmasi
amaglanmigtir. On dokuz yasindaki bir erkek hasta agri sikayetiyle klinigimize
basvurdu. Hastanin sistemik bir hastaligi bulunmadigi 6grenildi. Alinan anemnez
ve vyapilan incelemeler sonrasinda, hastanin 36 numarali disine irreversible
pulpitis tanisi konuldu. Teshis radyografisinde ilgili diste RE tespit edildi.
Endodontik giris kavite acildi, disin 3 koki 4 kanali oldugu dogrulandi. Kok
kanallari bir NiTi ege sistemi ile prepare edildi. Sonrasinda, guta perka ve AH Plus
kanal pati kullanilarak dolduruldu. Yapilan takiplerde, diste herhangi bir semptom
bulunmadigl gozlendi. Takip slreci devam etmektedir. Sonu¢ olarak, RE gibi
anatomik varyasyonlarin fark edilmesi, endodontik tedavinin basarisi agisindan
bayik oOnem tasir. Uygun gorintileme, dikkatli kanal kesfi ve dogru
enstriimantasyon ile bu vakalarda basarili sonuclar elde edilebilir.

Anahtar Sozciikler: Kok kanal tedavisi, Radiks entomolaris, olgu.



Root Canal Treatment of a Tooth with Radix Entomolaris: A
Case Report

Gozde Beskonak, irem Erdogan, Damla Kirici, Kiirsat Er

Akdeniz University, Faculty of Dentistry, Department of Endodontics, Antalya

Usually, first mandibular molars have one mesial and distal root but in some
cases there are anatomical variations wherein the number of roots and root
canals vary. Presence of an additional lingual root distally in mandibular molars is
called radix entomolaris (RE). Appropriate diagnosis is must before starting with
root canal procedure in these teeth to ensure successful treatment outcome. To
emphasize the importance of accurate diagnosis and appropriate treatment
planning in cases were rare root morphologies, such as RE, may affect the success
of endodontic treatment. 19-year-old male patient presented to the clinic with a
complaint of pain. The patient’s medical history was unremarkable for any
systemic diseases. A diagnosis of irreversible pulpitis was made for tooth number
36. Preoperative periapical radiograph revealed the presence of a radix
entomolaris in tooth number 36. After access cavity preparation, the presence of
three roots and four root canals was confirmed. The canals were instrumented
and subsequently obturated with gutta-percha and AH Plus sealer. The tooth is
currently asymptomatic, and follow-up is ongoing. Recognizing anatomical
variations like radix entomolaris is crucial for the success of endodontic
treatment. With proper imaging, careful canal exploration, and correct
instrumentation, successful outcomes can be achieved in these cases.
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