
C A S E  S E R I E S

Oral Necrotizing Ulcerations in Acute Leukemia 
Patients: Clinical Characteristics, Integrated 
Management, and Favorable Outcomes – A Case 
Series
Fajar Hani Priandhika 1, Wahyu Hidayat 2, Nuri Fitriasari3

1Oral Medicine Residency Program, Faculty of Dentistry, Universitas Padjadjaran, Bandung, Indonesia; 2Oral Medicine Department, Faculty of 
Dentistry, Universitas Padjadjaran, Bandung, Indonesia; 3Oral Health Polyclinic, Oral Medicine Division, Hasan Sadikin Central General Hospital, 
Bandung, Indonesia

Correspondence: Fajar Hani Priandhika, Oral Medicine Residency Program, Faculty of Dentistry, Universitas Padjadjaran, Jalan Sekeloa Selatan No. 1, 
Bandung, West Java, 40132, Indonesia, Tel +62 82375555553, Fax +62 22 7794121, Email fajar22009@mail.unpad.ac.id

Introduction: Leukemia often presents with diverse oral manifestations like ulceration, bleeding, and gingival enlargement due to 
immunosuppression and chemotherapy. The altered oral microbiome in leukemic patients increases infection risks, including blood
stream infections. Early diagnosis and targeted treatment of oral complications are vital to improve patient outcomes and quality of 
life.
Purpose: This case series aims to explore the clinical presentation, underlying systemic conditions, and treatment response of oral 
necrotizing ulcerations including necrotizing ulcerative gingivitis (NUG) and necrotizing stomatitis in patients with acute leukemia.
Patients and Methods: Three female patients aged 18 to 21 years were diagnosed with necrotizing ulcerative oral lesions associated 
with acute leukemia: two with Acute Lymphoblastic Leukemia (ALL) and one with Acute Myeloid Leukemia (AML). Detailed 
intraoral examinations were performed, alongside hematologic and biochemical laboratory analyses. Treatment protocols included 
gingival debridement with hydrogen peroxide 1,5%-3%, chlorine dioxide zinc antiseptic mouthwashes (chlorine dioxide zinc), topical 
hyaluronic acid, and Vaseline application. Suggestions of prescribing Metronidazole also been given to the referring departments. 
Patients were monitored through serial follow-ups for clinical progress.
Results: All three patients presented with crater-like ulcerations, greyish pseudomembranes, and gingival inflammation, with varying 
degrees of systemic hematologic compromise. The first patient (ALL) showed marked improvement by the third follow-up, with near- 
complete healing by the final visit. The second patient (AML) demonstrated reduction in gingival necrosis and inflammation, although 
gingival hyperplasia persisted. The third patient (ALL, pre-chemotherapy) initially presented with necrotizing stomatitis and NUG; 
significant clinical improvement and complete lesion resolution were observed over successive follow-ups. Systemic findings, 
including leukopenia, anemia, and elevated inflammatory markers, were consistent with hematologic malignancies and contributed 
to lesion severity. Our incapability to perform additional diagnostic test such as oral lesion biopsy or microbiology test was the 
limitations of this case report.
Conclusion: Oral Necrotizing Ulcerations, including NUG, NUP, and NUS, represent significant clinical manifestations of acute 
leukemia, reflecting the underlying immunosuppression, hematologic abnormalities, and oral microbial dysbiosis inherent to the 
disease. Early recognition of characteristic clinical features, followed by integrated local oral management and close coordination with 
systemic medical care, can lead to favorable healing outcomes despite profound hematologic compromise.
Keywords: necrotizing ulcerative gingivitis, acute leukemia, oral ulcerations

Introduction
Leukemia is a group of blood cancers that shows a diverse epidemiological pattern. Cases of Acute Lymphoblastic 
Leukemia (ALL) and Acute Myeloid Leukemia (AML) has seen an increased rate with incidence rate in adolescents and 
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young adults reaching 3,1; 2,9; and 4,1 per 100.000 in the age group of 15–19, 20–29 and 30–39 years old, respectively.1 

Over 90% percent cases of leukemia showed oral manifestations which includes petechiae, spontaneous bleeding, 
mucosal ulceration, gingival enlargement and necrosis of the oral mucosa. Herrera et al reported that the global 
prevalence of necrotizing ulcerative gingivitis (NUG) is generally low, estimated at less than 1% of the population in 
most countries. However, in specific high-risk groups, such as HIV-positive individuals, malnourished children, or 
populations under extreme stress and severe systemic diseases including leukemia, the prevalence of necrotizing 
periodontal diseases (NUG and NUP) can rise to 2%–6%.2 These findings underline the many different types of oral 
manifestations of leukemia and thus potentially serving as indicator of leukemia.3

Leukemia and necrotizing oral ulceration share a well-established relationship, primarily due to the immunosuppres
sive state induced by leukemia itself, which reduces the host’s ability to combat pathogens and maintain oral microbial 
homeostasis, thereby promoting dysbiosis.4 Another major factor contributing to the exacerbation of oral lesions in 
leukemic patients is chemotherapy, which further weakens the immune system and increases susceptibility to oral 
ulcerations and necrosis.3 Additionally, patients with leukemia often exhibit an altered oral microbiome characterized 
by a predominance of pathogenic bacteria such as Actinomyces and Fusobacterium species, which are associated with 
oral infections and ulcerations.5 The role of the oral microbiome is particularly significant in the development of 
infections among leukemic patients. Colonization by gram-negative bacilli and other pathogens not only leads to local 
oral infections but can also result in bloodstream infections, which are major contributors to mortality in this patient 
group.6

Oral manifestations play a critical role as potential initial indicators of leukemia, often preceding systemic signs and 
leading patients to seek dental care before a medical diagnosis is established. Leukemic infiltration of oral tissues and 
secondary effects of bone marrow failure can result in clinical features such as gingival enlargement, spontaneous 
gingival bleeding, petechiae, ecchymosis, mucosal pallor, and recurrent or persistent oral infections, including necrotiz
ing lesions. These findings are frequently associated with thrombocytopenia, anemia, and immunosuppression, which are 
hallmark hematologic abnormalities in leukemia.7,8 Because the oral cavity is readily accessible for examination, dentists 
and oral health professionals are uniquely positioned to recognize these early, nonspecific manifestations. Prompt 
identification and appropriate referral based on suspicious oral signs can facilitate earlier diagnosis, timely initiation of 
therapy, and improved prognosis, underscoring the essential role of oral examination in the early detection of leukemia.

Patient and Methods
Case 1 (Necrotizing Ulcerative Gingivitis with ALL)
An 18-year-old female patient presented to the Department of Oral Medicine with complaints of persistent dull pain in 
the anterior gums, which had been ongoing for the past week. On subjective examination, the patient reported a pain 
score of 6/10 on the Visual Analogue Scale (VAS) and stated that this was the first time the patient had experienced such 
symptoms. Additionally, the patient reported a history of recurrent fever over the past two weeks. Her medical history 
revealed a diagnosis of ALL since June 2024, for which the patient had received packed red cells (PRC) and thrombocyte 
transfusions. The patient had not given chemotherapy regimen yet. The patient denied any associated swelling of the 
gums, recurrent oral ulcers, or any history of food or drug allergies. Prior to her referral to the Department of Oral 
Medicine, the patient had been diagnosed by the Department of Pediatrics with ALL, high-risk febrile neutropenia, and 
Stage 2 hypertension. The patient had been prescribed Ceftazidime, Paracetamol, Omeprazole, Captopril, Nifedipine, 
Furosemide, and Nystatin drops.

Extraoral Examination shows symmetrical face, Anemic conjunctiva, non icteric sclera, dry and exfoliated lips, 
Temporomandibular Joint (TMJ), Lymph Nodes, and mouth opening all within normal bounds. From the Intraoral 
Examination we found a Crater-like ulceration on the gingival margin of 12–22 with greyish necrotic tissue with irregular 
erythema on several sides, as can be seen in Figure 1. Pain is also experienced. From the Debris and Calculus 
Examination, we found an OHI-s (Oral Hygiene Index) scores of 2,4 which is moderate. There is no sign of mobilized 
teeth. Laboratory results show Low Hemoglobin (11,4 g/dL), Hematocrit (32,9%), Erythrocyte (3,17 million/uL), 
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Leukocyte (0,96 x103/uL), MCHC (32,6%), and High Lymphocyte (96%), Erythrocyte Sedimentation Rate (34 mm/h), 
SGOT (106 U/L) and SGPT (405 U/L).

Based on the clinical findings, the patient was then diagnosed as Necrotizing Ulcerative Gingivitis (NUG) and 
planned for gingival debridement using 1.5% hydrogen peroxide (H2O2) solution at the hospital. Additionally, the patient 
was instructed to use a chlorine dioxide zinc mouthwash three times daily after tooth brushing, to gargle for one minute, 
and to refrain from eating or drinking for 30 minutes afterward. Hyaluronic acid gel (0.025%) was prescribed for topical 
application on the maxillary gingival area twice daily. Vaseline was also recommended for application on the lips three 
times a day to maintain hydration. Administration of Metronidazole was also suggested to the Pediatric Department as 
a treatment of specific anaerobic bacterial infection. Further dental treatment, including scaling, was indicated once the 
patient’s general medical condition stabilized and was deemed suitable for the procedure.

Case 2 (Necrotizing Ulcerative Periodontitis with AML)
A 21-year-old female patient presented to the Oral Medicine Department with complaints of swollen and bleeding gums 
persisting for three weeks. During subjective examination, the patient reported a pain intensity of 5/10 on the VAS. This 
was the first occurrence of gingival pain for the patient. Additionally, the patient had been experiencing recurrent fever 
for the past three weeks. Four days prior to admission, the patient was hospitalized due to fatigue followed by a syncope 
episode. The patient had a prior diagnosis of AML since August 2024 and had undergone PRC transfusion but had not 
received thrombocyte transfusion. The patient had not given chemotherapy regimen yet. The patient denied any history 
of recurrent oral ulcers, food allergies, or drug allergies. Due to her condition, the patient was unable to eat normally and 
was receiving parenteral nutrition. Before referral to the Oral Medicine Department, the Internal Medicine Department 
had diagnosed the patient with AML, submental abscess, brain leukostasis, spurious hypocalcemia, and hypocalcemia 
secondary to vitamin D deficiency. The patient was under treatment with intravenous ceftriaxone, calcium carbonate, and 
paracetamol.

Extraoral Examination shows symmetrical face, Anemic conjunctiva, non icteric sclera, dry and exfoliated lips, 
springy consistency of the right and left submandibular nodes, measured 5 × 3 × 2 cm in size, two fingers limited mouth 
opening, and TMJ within normal bounds. Intraoral Examination revealed Gingival hyperplasia across almost the entire 
palatal region of the maxilla, as well as the labial and lingual regions of the mandible, extending to several areas in the 
posterior region. The gingiva exhibited a positive tendency for bleeding but was not associated with pain. An ulcerated, 
crater-like lesion covered by a greyish pseudomembrane was identified in the 31–43 region, accompanied by the presence 
of a white plaque and erythema along the sulcus border, as can be seen in Figure 2. Pain was reported to be present in the 
area of the ulcerative lesion, along with second degree mobilized teeth of 42 and 43. From the Debris and Calculus 
Examination, we found an OHI-s scores of 2,8 which is moderate. Laboratory results shows Low Hemoglobin (8,9 g/dL), 

Figure 1 Initial Presentation: Crater-like ulceration on the gingival margin of 12–22.
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Hematocrit (27,3%), Erythrocyte (3,07 million/uL), Thrombocyte (59 thousand/uL), MCHC (32,6%), High Quantitative 
CRP (13.31 mg/dL), and Very High Leukocyte (157,67 x103/uL). From the Panoramic Radiographic examination, we 
found horizontal bone loss in the region of 41 and 42, along with loss of periodontal attachment and thickening of lamina 
dura.

Based on the clinical findings, the patient was then diagnosed as NUP and planned for gingival debridement using 3% 
H2O2 and localized scaling restricted to the affected areas while hospitalized. Additionally, the patient was instructed to 
use chlorine dioxide zinc mouthwash three times daily after tooth brushing, with each session followed by gargling for 
one minute and refraining from eating or drinking for 30 minutes afterward. Hyaluronic acid 0.025% was prescribed for 
topical application on the mandibular gingival area twice daily, and Vaseline was advised to be applied on the lips three 
times a day to maintain hydration. Administration of Metronidazole was also suggested to the Internal Medicine 
Department as a treatment of specific anaerobic bacterial infection A full-mouth scaling procedure will be indicated 
once the patient’s general systemic condition is considered stable and ideal. The patient is scheduled for a control period 
in order to observe the progress of the treatment.

Case 3 (Necrotizing Ulcerative Stomatitis + NUG with ALL)
A 19-year-old female patient presented to the Oral Medicine Department with complaints of persistent pain in the palate 
and maxillary gingiva for the past two weeks. Upon subjective examination, the patient reported a pain intensity of 7/10 
on the VAS and noted recurrent episodes of fever over the last week. The patient had previously been diagnosed with 
ALL in September 2024 but had not yet commenced chemotherapy. The patient had undergone PRC and thrombocyte 
transfusions. The patient denied experiencing gingival bleeding, gingival swelling, or recurrent oral ulcers. There was no 
reported food allergy; however, the patient did report a known allergy to omeprazole. Two weeks prior, the patient was 
prescribed oral suspension Nystatin (4 × 1 mL) as part of her treatment. Before being referred to the Oral Medicine 
Department, the patient had been diagnosed by the Pediatric Department with B-cell Acute Lymphoblastic Leukemia 
(L2) and a history of Fixed Drug Eruption (FDE). At the time of presentation, the patient was on multiple medications, 
including paracetamol, folic acid, vitamin D (1000 IU), sucralfate, methylprednisolone, ranitidine, ciprofloxacin, 
granulocyte colony-stimulating factor (G-CSF), and nystatin drops.

Extraoral Examination shows symmetrical face, Anemic conjunctiva, non icteric sclera, dry and exfoliated lips, 
Temporomandibular Joint (TMJ), Lymph Nodes, and mouth opening all within normal bounds. Intraoral examination 
revealed erosive lesions on the palatal area, particularly around teeth 16, 17, and 24, covered with pseudomembrane and 
accompanied by pain upon palpation, as can be seen in Figure 3. Additionally, a necrotic ulcer was observed on the 
palate, surrounded by a pseudomembrane and scattered whitish-red spots with diffuse borders, particularly around the 
region of the fovea palatina. The patient also reported significant pain in the affected areas. From the Debris and Calculus 
Examination, we found an OHI-s scores of 3,6 which is bad. There is no sign of mobilized teeth. Laboratory results 
shows Low Erythrocyte (3,17 million/uL), and Very Low Hemoglobin (6,8 g/dL), Hematocrit (19,9%), Leukocyte (1,56 
x103/uL), Thrombocyte (16 thousand/uL).

Figure 2 Initial Presentation: An ulcerated, crater-like lesion covered by a greyish pseudomembrane in 31–43 region, with a second degree mobility of teeth 42 and 43 (A); 
Horizontal Bone Loss at area of the tooth 31–43, along with loss of periodontal attachment and thickening of lamina dura, observed from Panoramic Examination (B) 
indicating massive penetration of pathogen bacteria, resulting in Periodontitis.
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Based on the clinical findings, the patient was then diagnosed as NUG and NUS and planned for gingival debridement 
using 3% H2O2. Additionally, the patient was instructed to use chlorine dioxide zinc mouthwash three times daily after 
tooth brushing, with each session followed by gargling for one minute and refraining from eating or drinking for 
30 minutes afterward. Hyaluronic acid 0.025% was prescribed for topical application on the palatal area twice daily, and 
Vaseline was advised to be applied on the lips three times a day to maintain hydration. Administration of Metronidazole 
was also suggested to the Pediatric Department as a treatment of specific anaerobic bacterial infection. A full-mouth 
scaling procedure will be indicated once the patient’s general systemic condition is considered stable and ideal.

Results
Case 1 (NUG with ALL)
The patient is scheduled for control over a period of 4 days with improvements on each visit. Following the initial visit 
(Figure 4a), the patient was scheduled for subsequent follow-ups. During the second visit, marginal improvement was 
observed, characterized by a reduction in the area of necrotized margins, as can be seen in Figure 4b. By the third visit, 
the patient demonstrated significant clinical improvement, with a marked decrease in gingival inflammation and 
erythema, as well as an almost complete resolution of the necrotic areas, as can be seen in Figure 4c. At the final 
visit, only a minimal area of inflammation remained in the previously affected region, with complete resolution of 
gingival inflammation in the upper quadrant, as can be seen in Figure 4d.

Case 2 (NUP with AML)
The patient is scheduled for a control period of 7 days in order to observe the progress of treatment. Following the 
treatment plan, the patient demonstrated noticeable improvement compared to initial presentation. At the second visit, 
a marked reduced gingival inflammation and hyperemia was observed as can be seen in Figure 5c. Also, necrotic area 
had significantly decreased, as can be seen in Figure 5d.

Figure 3 Initial Presentation: Greyish Pseudomembrane Necrotic Ulceration at regio: Whole Palatum Area (A); Attached gingiva regio 11–14 spreading to Right Fovea 
Palatine area (B); Attached gingiva regio 16–17 (C); Interdental Papillae 23–24 and Left Fovea Palatine area (D).
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Case 3 (NUS + NUG with ALL)
The patient was scheduled for several follow-up visits with a total of 10 days, with gradual improvements observed at 
each control period. At the second visit after initial admittance, the patient showed slight improvement, indicated by 
a reduction in the pseudomembrane plaque and a partial decrease in necrotic tissue. By the third visit, significant 
improvement was noted, with a major reduction in gingival inflammation and erythema. Complete healing was observed 
at the fourth visit, as can be seen in Figure 6, highlighting effectiveness of the treatment plan.

Figure 4 Progression of lesion: 1st Visit (A); 2nd Visit (B); 3rd Visit (C); 4th Visit (D).

Figure 5 Progression of lesion: 1st Visit before debridement (A); 1st Visit after debridement (B); 2nd Visit before debridement (C); 2nd Visit after debridement (D).
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Discussion
Oral necrotizing ulcerations in leukemia patients arise from a combination of immune suppression, microbiota imbal
ance, and barrier disruption in the oral mucosa. In patients with acute leukemia, particularly AML, chemotherapy- 
induced neutropenia compromises innate immune defenses, impairing the host’s ability to control microbial overgrowth. 
This immunosuppressed state is exacerbated by oral dysbiosis, where the loss of commensal microbial balance allows 
opportunistic pathogens like Candida spp. and Viridans Group Streptococci (VGS) to proliferate.9,10

Poor oral hygiene further exacerbates this imbalance, promoting the accumulation of biofilm composed of both fungal 
and bacterial species, which contributes to local inflammation and mucosal breakdown. As Sodré et al emphasized, the 
oral cavity houses complex fungal and bacterial communities capable of forming biofilms that invade mucosal tissues, 
especially when epithelial barriers are weakened and oral care is neglected.10

McMahon et al demonstrated that organisms typically responsible for bloodstream infections, such as Pseudomonas 
aeruginosa and VGS, were often enriched in the oral microbiome of AML patients, even in the absence of gastro
intestinal domination.11 These pathogens may originate in the oral cavity and, through ulcerated or poorly maintained 
mucosa, translocate into the bloodstream, further endangering patients. Thus, bad oral hygiene not only fosters 
colonization by pathogenic species but also creates a portal of entry for invasive infections.12 Maintaining oral 
cleanliness is crucial in reducing microbial load and preventing necrotizing lesions in this vulnerable population.

Necrotizing oral ulcerations in leukemia patients result from a complex interaction between hematological decline, 
chemotherapeutic toxicity, and immune suppression, which collectively weaken the oral mucosal defense. Ptasiewicz 

Figure 6 Progression of lesion: Whole Palatum Area 1st Visit–4th Visit (Ai–iv); Attached Gingiva regio 11–14 and Right Fovea Palatine at 1st Visit–4th Visit (Bi–iv); Attached 
Gingiva regio 16–17 1st Visit–4th Visit (Ci–iv); Interdental Papillae 23–24 and Left Fovea Palatine area 1st Visit–4th Visit (Di–iv).
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et al emphasized that oral mucosal damage worsens in correlation with declining white and red blood cells and 
hemoglobin, with chemotherapy acting as the primary trigger for immunosuppression and mucosal fragility.4 The mucosa 
becomes highly susceptible to inflammatory and necrotic processes, especially in the presence of poor hygiene and 
microbial buildup.

Clinically, NUG, NUP, and NUS represent a spectrum of necrotizing periodontal diseases that differ primarily in the 
extent and anatomical area of tissue involvement.13 NUG is limited to the gingival tissues, particularly affecting the 
interdental papillae, which become necrotic, “punched-out,” and covered by a grayish pseudomembrane, without 
attachment or bone loss. In contrast, NUP extends beyond the gingiva to involve the periodontal attachment apparatus, 
resulting in rapid loss of clinical attachment and alveolar bone, often accompanied by severe pain and spontaneous 
bleeding. NUS represents the most severe form, in which necrosis spreads beyond the periodontal tissues to adjacent oral 
mucosa, including the buccal mucosa, lips, tongue, or palate, and may even lead to extensive soft tissue destruction.14 

Therefore in Case 3, we diagnosed the patient with combination of NUS and NUG, because in several areas, the lesions 
were limited only in attachment gingivae and interdental papillae, suggesting the diagnosis of NUG, while the other 
lesions were expanding to adjacent oral mucosa suggesting the diagnosis of NUS.

NUS is not invariably a developmental continuation of NUG or NUP but can present as a primary and solitary 
necrotizing lesion, particularly in severely immunocompromised patients. While classic teaching places NUS at the 
extreme end of a necrotizing periodontal disease spectrum, accumulating clinical evidence indicates that NUS may arise 
independently on oral mucosal surfaces without preceding gingival or periodontal involvement.13 This phenomenon is 
most commonly observed in conditions marked by profound immune dysfunction, such as leukemia, advanced HIV 
infection, severe malnutrition, or neutropenia, where epithelial barrier failure and vascular compromise allow rapid 
plaque-induced mucosal necrosis apart from periodontal inflammation.13 In such settings, the absence of intact immune 
surveillance permits opportunistic pathogens to directly invade non-gingival mucosa, leading to ulceronecrotic destruc
tion that does not require prior NUG or NUP as a precursor.15 Therefore, NUS should be understood not only as 
a potential progression of necrotizing periodontal disease but also as a distinct clinical entity that can manifest 
independently when systemic immunosuppression outweighs local periodontal initiating factors.

The first and third cases in this series highlight the predisposition of ALL patients to oral necrotizing ulcerations. As 
reported by Aurora et al, such oral manifestations can often serve as clinical indicators of leukemia, including ALL.16 

These symptoms arise from the proliferation of immature blood cells, which contribute to neutropenic sepsis and 
coagulopathy factors that significantly increase both morbidity and mortality in affected patients. Additionally, bone 
marrow necrosis may further aggravate oral health, characterized histologically by the depletion of fat cells and the 
presence of amorphous material.17

A parallel observation is noted in the second case, involving a patient with AML, who also presented with oral 
necrotizing ulcerations. This condition is primarily attributed to the immunosuppressive nature of AML itself, com
pounded by the effects of intensive chemotherapy regimens. According to Santibanez-Bedolla et al, the diminished 
immune response in these patients facilitates the proliferation of gram-negative bacilli, which are commonly found in 
hemato-oncologic individuals and are linked to infectious complications in the oral cavity.15 Furthermore, mucositis is 
frequently observed in such cases, especially among chemotherapy recipients, as a result of microbiota-driven inflam
mation that plays a central role in the pathogenesis of oral ulcerations.18

Analysis of the three cases demonstrates that aggressive necrotizing oral manifestations in leukemia patients are 
interconnected through a shared background of systemic immunosuppression yet remain clinically distinct due to 
differences in local contributing factors and the extent of tissue involvement. In all cases, leukemia-induced hemato
logic abnormalities, particularly neutropenia, anemia, and thrombocytopenia, significantly impaired host defense 
mechanisms, reduced mucosal resistance, and compromised wound healing, creating a favorable environment for 
rapid microbial proliferation and tissue necrosis.19 Local factors, especially poor oral hygiene and plaque accumula
tion, acted as critical initiating triggers by increasing the load of anaerobic and opportunistic pathogens, which 
precipitated necrotizing inflammation once immune control was lost.20 Despite this common pathophysiological 
foundation, the manifestations differed along a continuum of severity. In NUG, tissue damage is largely superficial 
and driven by acute inflammatory necrosis of the interdental papillae, where microbial virulence overwhelms 
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a temporarily weakened immune defense but remains limited by residual host control. In contrast, NUP represents 
a more advanced breakdown characterized by rapid loss of periodontal attachment and alveolar bone, indicating 
a failure of both immune containment and tissue repair mechanisms, likely exacerbated by more profound neutropenia 
and systemic inflammatory burden. NUS reflects the most aggressive expression, marked by extension of necrosis 
beyond periodontal structures into the oral mucosa, suggesting severe epithelial barrier disruption and compromised 
vascular support that allow infection and inflammation to propagate horizontally across tissues.14,21,22 Thus, the 
distinction among these conditions is not merely topographical, but reflects a graded escalation of disease severity 
shaped by the intensity of immunosuppression, local microbial load, and the host’s diminished capacity to limit 
necrosis and regenerate damaged tissues in the leukemic state.

Standard initial treatment for patient with necrotic ulceration is the usage of Hydrogen Peroxide (H2O2) due to its 
antiseptic property which kills pathogens through oxidation burst and local oxygen production and its capability.23 

Furthermore, in low concentration, it is capable to remove cells and pathologic debris and promote cytokine secretions 
making it ideal for spooling and debriding dead pathogen and cell tissues.24

In periodontal debridement, 3% H2O2 provides a stronger effervescent and antimicrobial effect, making it useful for 
heavy necrotic debris but with a higher risk of mucosal irritation and tissue damage, whereas 1.5% H2O2 offers adequate 
cleansing and oxygen release with improved tissue tolerance.25 The 1.5% concentration is preferred in young patients 
because it reduces the risk of chemical burns, cytotoxicity to healing tissues, and patient discomfort while still supporting 
effective debridement and wound healing.26 This is why there is a slight difference of our debridement plan in Case 1, 
which we use the concentration of 1,5% H2O2, compared to the 3% concentration we gave on Case 2 and 3. This is due to 
our consideration of patient’s age, as 3% concentration may cause a great discomfort to a patient at her age, and could be 
making the patient does not want to continue treatment.

Patients in this case was then prescribed for antibiotics both broad spectrum and those addressing anaerobic pathogen 
infections. In cases of necrotizing oral ulceration, anaerobic bacteria are usually present and as such necessitates the 
usage of antibiotics such as metronidazole in conjunction with broad spectrum antibiotics.27 One of the pathogens that is 
well documented as one of the main pathogenic findings in necrotizing oral ulcers is Fusobacterium nucleatum. This 
bacteria is considered to be an anaerobic bacteria and as such necessitates the usage of broad-spectrum antibiotics in 
combination with anaerobic pathogen specific antibiotics such as metronidazole.28,29

As a symptomatic therapy, Chlorine dioxide and Zinc compound is also well indicated as it shows antibacterial, 
antiviral and anti-inflammation property. As Permatasanti et al and Ridho et al noted that this compound can be used as 
an antioxidant mouthwash for treating oral lesions in patients with AML proving the capability to maintain oral pH, 
while zinc specifically contributes by transferring electrons to reactive oxidative stress (ROS). These findings shows that 
Chlorine Dioxide Zinc can accelerate the healing of oral lesions, reduce inflammation and reduce the discomfort caused 
by ulcers.30,31

This study is limited in our capacity to verify the species of bacteria involved in this disease by performing additional 
supportive diagnostic test such as oral lesion biopsy or microbiological test like ELISA, PCR, et cetera. This is due to the 
incapability to perform culture identification to the patients involved at that time.

Conclusion
Oral Necrotizing Ulcerations, including NUG, NUP, and NUS, represent significant clinical manifestations of acute 
leukemia, reflecting the underlying immunosuppression, hematologic abnormalities, and oral microbial dysbiosis inher
ent to the disease. Early recognition of characteristic clinical features, followed by integrated local oral management and 
close coordination with systemic medical care for hematologic treatment, can lead to favorable healing outcomes despite 
profound hematologic compromise.

Consent Statements
The patients had approved and written informed consent for the publication of this case series, including the images. The 
institution has also approved the publication of this article.
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