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Resolution of a periapical lesion in an autoimmune pancreatitis patient treated with long-term low-dose glucocorticoids: a case report
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Abstract
Background
Patients diagnosed with an autoimmune disease are often systemically medicated with glucocorticoids. Autoimmune pancreatitis (AIP) Type 1 is considered a rare autoimmune disease, which is very well responsive to glucocorticoids and hence can be treated optionally on a long-term basis using low dose of the drug. Apical lesions of root canal-treated teeth can be solved by retreatment of the preexisting root canal obturation or via surgical approaches.

Case presentation
This case report relates to a 76-year-old male patient, whose symptomatic acute apical periodontitis was treated nonsurgically by root canal treatment. However, overtime both roots of tooth 46 were associated with asymptomatic apical lesions. Despite progression of the lesions, due to a painless situation, the patient refrained from proceeding with any further treatment options after explaining the pathological pathway with all its consequences. A few years later the patient was prescribed 2.5 mg glucocorticoid prednisone daily for long-term therapy due to an AIP Type 1. Six years later under strict glucocorticoid therapy the apical lesions healed nearly completely and the patient remained free of symptoms without any further interventions.

Conclusions
These observations suggest that prospective clinical studies are required to further elucidate the potential healing effect of systemic long-term low-dose glucocorticoid medication on lesions of endodontic origin.
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Background
Patients with autoimmune diseases are often confronted with the use of glucocorticoids [1]. The effects of these immune system modulating drugs are versatile as they influence cellular as well as humoral pathways of the immune response, which can be accomplished by genomic or rapid non-genomic expression [2]. Hence, it can be deduced that glucocorticoids have an impact on pathological processes around teeth as well as on periradicular tissues. This is in accordance with a recent animal study showing that glucocorticoids influence the development of experimental apical periodontitis. By causing alteration in the cellular and humoral immune response particularly in polymorphonuclear as well as mononuclear cells and TNF-α, IL-1β and IL-6 secretion, glucocorticoids promote the development of experimental apical periodontitis in rats. As collagen is the main protein degraded during development of apical periodontitis the decrease of collagen type I and III was also observed [3].On the other hand, it has been shown that glucocorticoids may have an inhibitory effect on clastic cells like dentinoclasts or osteoclasts [4].
Primarily failed root canal treatment can be experienced due to different reasons like persistence of bacteria, secondary infection due to coronal or apical leakage, untreated root canals, anatomical complexities (isthmuses and apical ramifications) or instrument fracture. In these cases, formation of intraradicular biofilms may lead to post-treatment apical periodontitis [5], and retreatment or surgical approaches may be considered [6].
Autoimmune pancreatitis (AIP) is a systemic autoimmune disease that can be present along with other autoimmune conditions [7]. AIP is very well responsive to glucocorticoid therapy, and glucocorticoids are therefore the first drugs of choice [8]. With a prevalence of 0.82 per 100’000 in a Japanese population and a yearly incidence rate of 0.29 per 100’000 in a German population, AIP is considered a rare autoimmune disease [9, 10]. AIP is characterized by two appearances. Type 1 is associated with increased levels of immunoglobulin G4 (IgG4) positive plasma cells whereas Type 2 is associated with granulocytic epithelial lesions leading to an idiopathic duct centric pancreatitis [11]. A considerably wide multicenter study revealed that the average age is 61.4 years at first diagnose of AIP Type 1 with 77% affection in male patients [12].
The present case report relates to a patient who developed chronic apical lesions associated with tooth 46 and later was obliged to take lifelong low dose glucocorticoids due to an AIP Type 1, which led subsequently to a nearly complete healing of the apical lesions without any further endodontic interventions.

Case report
A 76-year-old male patient presented with symptoms of an apical periodontitis proceeding from tooth 46. The periapical radiograph of tooth 46 revealed an overhang of an amalgam restauration into the distal interspace and a slight widening of the periodontal ligament was evident (Fig. 1a). Pulp sensibility testing (-78 °C) was negative while the occlusal percussion test was positive. The patient gave informed consent to root canal treatment of the affected tooth. The treatment was performed in three appointments. Following application of rubber dam, access cavity preparation and localization of the root canal orifices, an apex locator (Propex, Dentsply Sirona, Bensheim, Germany) was used for determination of the working lengths. Instrumentation of the canals was performed with both hand nickel-titanium (NiTi) files and engine-driven Hero Shaper (Micro Mega, Besançon, France) up to size 30 and 4% taper. All canals were extensively rinsed with a 2% sodium hypochlorite solution. However, during the first appointment an engine-driven instrument fractured in the apical portion of the distal root, which could not be removed (Fig. 1b). The patient was immediately informed about this circumstance and possible consequences. After the first and second appointment, calcium hydroxide was used as an intracanal dressing, and the access cavity was sealed with an intermediate restorative material. The root canal filling with gutta-percha and AH Plus (Dentsply Sirona, Bensheim, Germany) sealer was established according to the cold lateral compaction technique two weeks after the beginning of the treatment, while the patient was free of symptoms. The access cavity was sealed with an adhesively bonded composite (Tetric, Ivoclar Vivadent, Glattpark, Switzerland) core. The root canal fillings in both mesial root canals and distal root canal were short (about 1.5 mm from the apex in the distal root and about 3 mm from the apex in the mesial root) due to substantial intracanal calcification (Fig. 1c).
[image: ]
Fig. 1(a) Diagnostic periapical radiograph. (b) Working length radiograph. The tip of fractured instrument is detectable in the apical portion of the distal root canal. (c) Radiograph after root canal filling and core placing. (d) One year follow-up periapical radiograph showing lesions around the tips of the mesial and distal root. (e) Three years follow-up periapical radiograph showing increase of lesions. (f) Five years follow-up periapical radiograph with lesions at both root tips. Beginning of regular systemically lifelong prednisone intake. (g) Seven years follow-up periapical radiograph showing decrease of lesions even more pronounced at the mesial root. (h) Ten years follow-up periapical radiograph showing almost complete healing of the former lesions. (i) Eleven years follow-up periapical radiograph with nearly complete resolution of the former lesions.


As the patient stayed free of symptoms, a full ceramic crown was inserted two months later to guarantee coronal sealing and stabilization of the tooth. One year later, the follow-up radiograph revealed slight translucencies around both root tips. The patient was elucidated about this finding and adequate treatment plans for solving this issue were explained (Fig. 1d). However, the patient refrained from further treatment options as he was free of symptoms and due to his age, he was not willing to put any further efforts in an asymptomatic tooth. Consequently, two years later the apical lesions increased significantly in size, which was documented radiographically and possibilities to address this issue were again discussed with the patient (Fig. 1e). But the patient still was not interested in any treatment option as he was still free of symptoms.
Another two years later, in total five years after root canal obturation, the patient was diagnosed with an AIP type 1, which was treated with prednisone 10 mg per day for one month and then on a low dose basis of 2.5 mg per day for long-term therapy (Table 1). At this time the periapical lesions associated with booth roots remained nearly unchanged (Fig. 1f). Another two years later and still under the maintenance dosage of 2.5 mg of prednisone per day, the periapical lesions decreased in size, but even more at the mesial root (Fig. 1g). Three additional years later, which was in total 10 years after the root canal treatment and 5 years after beginning of glucocorticoid therapy, both lesions disappeared almost completely (Fig. 1h). Another year later (11 years after root canal treatment and 6 years after beginning of glucocorticoid therapy) the former lesions healed nearly completely (Fig. 1i). The patient is still instructed by his internist to continue lifelong with the glucocorticoid therapy taking 2.5 mg prednisone per day.
Table 1Summary of the medical history and medications of the patient


	Date
	Medication
	Anamnesis

	1979–2014
	none
	Non-smoker
Inconspicuous medical history

	2014–2015
	Allopurinol
	Gout

	May 2016
	Glucocorticoid prednisone from 10 mg for one month to 2.5 mg glucocorticoid prednisone daily
	Autoimmune pancreatitis (AIP) Type 1

	August.2016
	2.5 mg glucocorticoid prednisone daily (until today)
	Coloscopy
Ectomy of adenoids

	2021
	Atorvastatin (until today)
	High LDL level

	2023
	3 g Metamizole per day for two weeks
	Femoral neck fracture





Discussion
Conventional orthograde retreatment of a root canal-treated tooth with a persistent or progressive apical lesion should be the first treatment option of choice [13]. Even though retreatment has a success rate of two third of the cases [14] apical surgery might be considered in some cases [15]. Especially in the present case where not only the full length of the root canals could not be explored but additionally an instrument fractured in the most apical part of the distal root canal, apical surgery might address both issues and would preserve the coronal restauration. However, it should be considered that the prognosis of root canal treatment with a fragment left in the root canal is not significantly decreased per se [16].
As AIP Type 1 is a rare disease, most studies suffer from relatively low patient numbers especially for long-term therapy results [17]. One of the challenges in the treatment concept of AIP Type 1 is the dosage of glucocorticoids, which is the treatment of choice in most AIP Type 1 cases these days for long-term therapy preventing relapse [18, 19]. From international consensus for the treatment of AIP it is known that some patients may profit from a long-term glucocorticoid therapy with AIP Type 1 [20].
The potential effect of glucocorticoids has been described in several studies with diverse effects. In vitro studies have shown that glucocorticoids not only promote the proliferation of human dental pulp cells but can also initiate the mineralization of these cells and hence have the potential to repair injured pulp tissues by down-regulating the expression of pro-inflammation-related genes and up-regulating the expression of anti-inflammatory genes [21, 22]. Thereby, a sustained release of the glucocorticoid seems to efficiently enhance odontogenic differentiation in vitro [23]. Furthermore, it has been shown that the mineralization of bone can be initiated by the use of glucocorticoids in mature osteoblasts [24]. In animal studies a decrease of bone mineralization was observed under glucocorticoid administration and interestingly glucocorticoids showed the potential to inhibit the recruitment of bone-resorbing cells and stimulate the activity of existing osteoclastic cells independently [25, 26]. A study in rats showed that systemic glucocorticoid medication at a dose equivalent to a short-term high dose used in humans significantly inhibited the growth of periapical lesions. The authors speculated that (i) bone resorption in periapical inflammatory lesions may be pharmacologically down regulated by glucocorticoids due to inhibition of the production of inflammatory cytokines by lipopolysaccharide-activated macrophages at the transcriptional level and (ii) that glucocorticoids may cause enhanced apoptosis of osteoclasts [27]. However, a more recent animal study with a similar design but higher concentrations of glucocorticoids suggests that the inhibitory effect of glucocorticoids on periapical pathosis might be dose dependent as the effect of glucocorticoids was contrary in this study [3].
In a clinical study a correlation between high dose application of glucocorticoid and extensive narrowing of the dental pulp chamber due to distinct formation of secondary dentin in patients with renal transplantation and systemic corticosteroids medication was described [28]. Yet, all the mechanisms are still not fully understood.
The present case report describes for the first time the long-term effect of low-dose glucocorticoid prednisone on a before progressive periapical lesion, which healed nearly completely. Possibly, one could object that the nearly complete healing had no causal connection to the glucocorticoid intake, but was due to a spontaneous healing. However, spontaneous healing of apical lesions is unlikely in this case due to the continuing improvement of the apical lesions from the start of therapy with glucocorticoid intake. Moreover, spontaneous healing of the apical region after development of a progressive lesion has not been described in the literature yet. Only a case of remission of an apical lesion after orthodontic movement of the affected tooth has been described so far [29]. Thus, against this background the resolution of the apical periodontitis seems to mainly be affected by the long-term low-dose glucocorticoid intake (Table 1). After 10 years of the root canal treatment the patient was prescribed another medication, namely the statin Atorvastine (Table 1). Although an association between long-term (2 years and longer) statin intake and healing of apical periodontitis has been demonstrated in a cohort study [30], a possible additive effect of the statin intake of the patient on the resolution of the apical periodontitis can be precluded as the timespan between initiation of the statin intake and the last follow-up radiograph showing nearly complete resolution of the former lesions was less than one year (Fig. 1i). Albeit, a statin intake of at least 2 years is required to expect any beneficial effect on the healing of periapical pathosis [30].
Limitations of the present case report are twofold. Firstly, radiographs over the observation period of 11 years have not been standardized in terms of angulation. Secondly, cone-beam computed tomography has not been used to verify the three-dimensional extent of the periapical lesion and to ensure that the lesions have healed nearly completely.
Systemic lupus erythematosus (SLE) is another, more common autoimmune disease where it has been shown that the administration of glucocorticoids had an adverse effect on the periapical tissues. In a study among patients treated for SLE the usage of glucocorticoids resulted in a higher prevalence of periapical abscesses [31]. However, it should be taken into consideration that the treatment of SLE requires a high dose of glucocorticoids, which is associated with more side effects per se [32]. Moreover, the total dosage of glucocorticoids administrated for therapeutic purposes has an impact on possible side effects and should be therefore distinguished between high dose (˃15 mg/d) and low dose (˂7.5 mg/d) application [33]. Hence, the observations of this case report suggest that prospective clinical studies are required to further elucidate the potential healing effect of systemic long-term low-dose glucocorticoid medication on lesions of endodontic origin.

Conclusions
Within the limitations of this case report, the potential benefits of low-dose glucocorticoids in a long-term prescription might influence the healing potential of the periapical region beneficially. Patients with long-term low-dose glucocorticoids intake should be screened for asymptomatic apical lesions and, in case of impossibility of traditional treatment options, should be monitored after glucocorticoid medication on a regular basis radiographically.

Acknowledgements
This research did not receive any specific grant from funding agencies in the public, commercial, or not-for-profit sectors.

Authors’ contributions
Conceptualization: S.F., E.S.; Methodology: S.F., E.S.; Writing-Original Draft Preparation: S.F.; Writing-Review & Editing: E.S.; All authors have approved the final version of the manuscript.

Funding
This research received no external funding. Open Access funding enabled and organized by Projekt DEAL.

Data Availability
Not applicable.

Declarations
Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Conflicts of interest
The authors deny any conflicts of interest.


References
	1.
Petri M, Bechtel B, Dennis G, et al. Burden of corticosteroid use in patients with systemic lupus erythematosus: results from a Delphi panel. Lupus. 2014;23:1006–13.CrossrefPubMed

	2.
Strehl C, Ehlers L, Gaber T, et al. Glucocorticoids-All-Rounders tackling the versatile players of the Immune System. Front Immunol. 2019;10:1744. https://​doi.​org/​10.​3389/​fimmu.​2019.​01744CrossrefPubMedPubMedCentral

	3.
do Nascimento IV, Rodrigues MIdQ, Isaias PHC, et al. Chronic systemic corticosteroid therapy influences the development of pulp necrosis and experimental apical periodontitis, exacerbating the inflammatory process and bone resorption in rats. Int Endod J. 2022;55:646–59.CrossrefPubMed

	4.
Pierce AM, Lindskog S. Early responses by osteoclasts in vivo and dentinoclasts in vitro to corticosteroids. J Submicrosc Cytol Pathol. 1989;21:501–8.PubMed

	5.
Tabassum S, Khan FR. Failure of endodontic treatment: the usual suspects. Eur J Dent. 2016;10:144–7.CrossrefPubMedPubMedCentral

	6.
Del Fabbro M, Corbella S, Sequeira-Byron P, et al. Endodontic procedures for retreatment of periapical lesions. Cochrane Database Syst Rev. 2016;19:10. https://​doi.​org/​10.​1002/​14651858.​CD005511.​pub3Crossref

	7.
Basyal B. KC P. Autoimmune pancreatitis. Treasure Island: StatPearls Publishing; 2022.

	8.
Hirano K, Tada M, Isayama H, et al. Long-term prognosis of autoimmune pancreatitis with and without corticosteroid treatment. Gut. 2007;56:1719–24.CrossrefPubMedPubMedCentral

	9.
Nishimori I, Tamakoshi A, Otsuki M. Prevalence of autoimmune pancreatitis in Japan from a nationwide survey in 2002. J Gastroenterol. 2007;42(Suppl):6–8.CrossrefPubMed

	10.
Schneider A, Michaely H, Weiss C, et al. Prevalence and incidence of Autoimmune Pancreatitis in the Population Living in the Southwest of Germany. Digestion. 2017;96:187–98.CrossrefPubMed

	11.
Shinagare S, Shinagare AB, Deshpande V. Autoimmune pancreatitis: a guide for the histopathologist. Semin Diagn Pathol. 2012;29:197–204.CrossrefPubMed

	12.
Hart PA, Kamisawa T, Brugge WR, et al. Long-term outcomes of autoimmune pancreatitis: a multicentre, international analysis. Gut. 2013;62:1771–6.CrossrefPubMed

	13.
Karamifar K, Tondari A, Saghiri MA. Endodontic Periapical Lesion: an overview on the etiology, diagnosis and current treatment modalities. Eur Endod J. 2020;5:54–67.PubMedPubMedCentral

	14.
de Chevigny C, Dao TT, Basrani BR, et al. Treatment outcome in endodontics: the Toronto study–phases 3 and 4: orthograde retreatment. J Endod. 2008;34:131–7.CrossrefPubMed

	15.
Pinto D, Marques A, Pereira JF, et al. Long-term prognosis of endodontic Microsurgery-A systematic review and Meta-analysis. Med (Kaunas). 2020;3:56–9.

	16.
Panitvisai P, Parunnit P, Sathorn C, et al. Impact of a retained instrument on treatment outcome: a systematic review and meta-analysis. J Endod. 2010;36:775–80.CrossrefPubMed

	17.
Kamisawa T, Yoshiike M, Egawa N, et al. Treating patients with autoimmune pancreatitis: results from a long-term follow-up study. Pancreatology. 2005;5:234–8.CrossrefPubMed

	18.
Okazaki K, Ikeura T, Uchida K. Recent progress on the treatment of type 1 autoimmune pancreatitis and IgG4-Related disease. Mod Rheumatol. 2022;23:54. https://​doi.​org/​10.​1093/​mr/​roac054Crossref

	19.
Kubota K, Kamisawa T, Okazaki K, et al. Low-dose maintenance steroid treatment could reduce the relapse rate in patients with type 1 autoimmune pancreatitis: a long-term japanese multicenter analysis of 510 patients. J Gastroenterol. 2017;52:955–64.CrossrefPubMed

	20.
Okazaki K, Chari ST, Frulloni L, et al. International consensus for the treatment of autoimmune pancreatitis. Pancreatology. 2017;17:1–6.CrossrefPubMed

	21.
Liu Z, Jiang T, Wang Y, et al. Fluocinolone acetonide promotes the proliferation and mineralization of dental pulp cells. J Endod. 2013;39:217–22.CrossrefPubMed

	22.
Liu Z, Jiang T, Wang X, et al. Fluocinolone acetonide partially restores the mineralization of LPS-stimulated dental pulp cells through inhibition of NF-κB pathway and activation of AP-1 pathway. Br J Pharmacol. 2013;170:1262–71.CrossrefPubMedPubMedCentral

	23.
Zhang M, Ni S, Zhang X, et al. Dexamethasone-loaded hollow hydroxyapatite microsphere promotes odontogenic differentiation of human dental pulp cells in vitro. Odontology. 2020;108:222–30.CrossrefPubMed

	24.
Mikami Y, Omoteyama K, Kato S, et al. Inductive effects of dexamethasone on the mineralization and the osteoblastic gene expressions in mature osteoblast-like ROS17/2.8 cells. Biochem Biophys Res Commun. 2007;362:368–73.CrossrefPubMed

	25.
Schulz MC, Kowald J, Estenfelder S, et al. Site-Specific Variations in Bone Mineral density under systemic conditions inducing osteoporosis in Minipigs. Front Physiol. 2017;8:426. https://​doi.​org/​10.​3389/​fphys.​2017.​00426CrossrefPubMedPubMedCentral

	26.
Defranco DJ, Lian JB, Glowacki J. Differential effects of glucocorticoid on recruitment and activity of osteoclasts induced by normal and osteocalcin-deficient bone implanted in rats. Endocrinology. 1992;131:114–21.CrossrefPubMed

	27.
Metzger Z, Klein H, Klein A, Tagger M. Periapical lesion development in rats inhibited by dexamethasone. J Endod. 2002;28:643–5.CrossrefPubMed

	28.
Näsström K. Dentin formation after corticosteroid treatment. A clinical study and an experimental study on rats. Swed Dent J Suppl. 1996;115:1–45.PubMed

	29.
Bainbridge M, Cousley RRJ. Spontaneous resolution of a periapical lesion during orthodontic treatment: a case report. Dent Update. 2013;40:114–6.CrossrefPubMed

	30.
Alghofaily M, Tordik P, Romberg E, Martinho F, Fouad AF. Healing of apical periodontitis after nonsurgical root canal treatment: the role of statin intake. J Endod. 2018;44:1355–60.CrossrefPubMed

	31.
Rotstein I, Katz J. Prevalence of periapical abscesses in patients with systemic lupus erythematosus. Spec Care Dentist. 2022;42:15–9.CrossrefPubMed

	32.
Zonana-Nacach A, Barr SG, Magder LS, et al. Damage in systemic lupus erythematosus and its association with corticosteroids. Arthritis Rheum. 2000;43:1801–8.CrossrefPubMed

	33.
Rice JB, White AG, Scarpati LM, et al. Long-term systemic corticosteroid exposure: a systematic literature review. Clin Ther. 2017;38:2216–29.Crossref



Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/images/13005_2023_366_Figa_HTML.png





OEBPS/navigation.xhtml

    
      Contents


      
        		Resolution of a periapical lesion in an autoimmune pancreatitis patient treated with long-term low-dose glucocorticoids: a case report


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/css/sidebar.gif





