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levels are usually nearly 0 for 3 to 5 days, followed by 

a period of recovering counts to levels near the lower 

limit of normal, clinicians should keep in mind that 

neutropenia may precede the patient‘s symptoms by 3 

to 5 days, and a complete blood cell count should be 

obtained to detect neutropenia 3 to 5 days before epi-

sodes and at the onset of symptoms1,2. This case report 

presents the long-term effect of periodontal therapy on 

a 6-year-old girl, who was referred to treat gingival 

recession and was ultimately diagnosed as having CN.   

Case report

A 6-year-old girl was referred to our department dur-

ing the spring of 2005. The chief complaints stated by 

the patient’s mother were gingival recession and teeth 

mobility in the primary molars for 2 years. She also 

noticed that most of her daughter’s primary teeth had 

deep caries, and recurrent oral ulcers had been an ongo-

ing problem for 4 years. The girl had received a dental 

scaling in paediatric dentistry 1 month ago, and all the 

dental caries were under treatment. 

The medical history stated by the patient’s mother 

indicated that the girl caught a fever almost every 

month since she was 2 years old without obvious 

flu symptoms, such as coughing or nasal discharge. 

Dental ulcers appeared at the beginning of the fever. 

Systematic antibiotics were effective in controlling 
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Severe Periodontitis in a Patient with Cyclic Neutropenia:  

A Case Report of Long-term Follow-up
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Cyclic neutropenia is a rare haematologic disorder. This case report presents a 6-year-old 
girl who was referred in order to treat gingival recession, and was finally diagnosed as hav-
ing cyclic neutropenia based on an oral examination, complete blood counts and a sternal 
puncture bone marrow test. The patient received systematic granulocyte colony-stimulating 
factor therapy, full-mouth scaling and root planing and was followed up for 4 years. Due to 
irregular periodontal maintenance and poor oral hygiene, severe gingival inflammation and 
deep pockets persisted in the permanent dentition of the patient.

Key words: cyclic neutropenia, periodontitis, oral hygiene, periodontal initial therapy

Cyclic neutropenia (CN) is a rare haematologic dis-

order characterised by cyclic episodes of neutrope-

nia, separated by periods of near-normal blood neutro-

phil counts, and a symptom complex presenting during 

the neutropenic nadirs. Classically, the patients present 

with severe neutropenia at the time of fever and infec-

tion. Clinical symptoms may resolve without antibiot-

ics as the neutrophil counts recover1,2. Less frequently, 

patients get deeper tissue infections, such as pneumonia 

and bacteraemia. 

Oral manifestations include recurrent painful ulcers 

and inflamed gingiva3. Gingivitis is common in patients 

with CN, and severe periodontitis may affect both decid-

uous and permanent dentition; spontaneous or periodic 

gingival bleeding may be observed4-6, but sometimes 

only moderate periodontal lesions are found7.

The clinical diagnosis of CN is made by recognising 

a fever cycle periodicity with a multiple of 7 days, most 

commonly in 21 or 28-day intervals. Blood neutrophil 



160 Volume 15, Number 2, 2012

LU et al

fever only before she was 4 years old. In the recent 2 

years, the girl had repeatedly been admitted to hospital 

with the diagnosis of “fever of unknown origin”. There 

was no family history of medical problems. The preg-

nancy with the patient ended in vaginal delivery after 

a full term.

Because the recurrent oral ulcers, teeth mobility and 

dental caries prevented the girl from taking in food 

efficiently, the overall nutrition status of the patient was 

poor. She was underweight and shorter than children of 

her age. Her cervical lymph nodes and neck were clini-

cally normal, as were her cranium, face, hands, feet and 

elbows. Hyperkeratosis was not observed relating to 

systemic disease, such as Papillon-Lefevre syndrome. 

The patient’s phosphorus, copper, zinc, calcium and 

iron levels in serum were within normal limits. Alkaline 

phosphatase and other liver function tests produced 

normal results. Blood tests for fungus, mycoplasma and 

chlamydia were negative.

The intraoral examination of the patient demonstrat-

ed poor oral health of the mixed dentition. The gingiva 

was fiery red and soft. For the primary incisors, gingival 

recession of 2 to 3 mm, probing depth (PD) of 2 to 4  mm 

and mobility of Grade II to III were noted (Fig  1). For 

the primary mandibular first molars, gingival recession 

of 4 to 5 mm, PD of 4 to 5 mm and mobility of Grade I 

were found, with Class III to IV furcation involvement 

according to Glickman (Fig  2). The PD of the other pri-

mary teeth was no more than 4  mm. Dental caries were 

found in upper primary incisors and all primary molars 

except tooth 2E. Two mandibular first primary incisors 

were missing and subsequent permanent teeth were in 

eruption. Two permanent mandibular first molars were 

not fully erupted. 

A panoramic radiograph revealed a horizontal bone 
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Obvious radiolucencies were noted in the furcation area 

of the mandibular primary molars. Deep caries were 

observed in upper primary incisors and all the primary 

molars except tooth 2E, 3 of which had developed into 

apical periodontitis. All the succedaneous teeth were in 

normal development (Fig 3). 

According to the medical history and periodon-

tal examination of the patient, it was suspected that 

some systematic problem may be contributing to her 

periodontal status. Complete blood counts were taken 

3 times in May and June 2005. Results demonstrated 

that there were significant decreases in the absolute 

neutrophil count (ANC) of 1.3 to 2.0 × 109/L (normal: 

1.8-6.4 × 109/L) (Table 1). A diagnosis of CN was sus-

pected and the patient was advised to go for a medical 

consultation with a paediatric haematologist for a de-

finitive diagnosis. 

Complete blood counts were taken once a week for 

5 weeks in the paediatric haematology unit in Peking 

University People’s Hospital revealed low ANC and 

neutrophil percentages, the neutropenic phase occurred 

approximately 21 days. The lowest ANC was 0.4 × 

109/L, while the maximum ANC was 0.8 × 109/L. Fever 

and oral ulcers were recorded during the neutropenic 

nadirs (Table 1).

Immunological studies revealed increased serum IgG 

and IgM levels of 26.24 g/L (range, 6.46-14.51 g/L) and 

3.50 g/L (range, 0.55-2.32 g/L), respectively. Serum 

IgA, IgE and T lymphocyte subsets of CD3, CD4 and 

CD8 were all within normal limits.

A sternal puncture bone marrow test indicated active 

bone marrow hyperplasia. Hypoplastic granulocyte 

Fig 1 Clinical front view of the patient on first visit demon-
strated generalised inflamed gingiva and gingival margins were 
fiery red.

Fig 2 Clinical buccal view of left mandibular primary first 
molar: on the first visit it showed obvious gingival recession 
and exposure of the furcation.



161The Chinese Journal of Dental Research

LU et al

series were observed. There were increased numbers of 

promyelocytes to 8.0%, with atypical nuclei and vacu-

olisation of cytoplasm, and a marked absence of mature 

granulocyte fornation forms. Erythron proliferation was 

acceptable, cellularity was normal, but the myeloid 

erythroid was low. There was no decrease in macrocyte 

and platelet numbers. 

Based on the serial blood and sternal puncture bone 

marrow tests, the patient was diagnosed as having CN. 

The haematologist treated the patient with subcutane-

ous injections of granulocyte colony stimulating factor 

(G-CSF) every other day. Therapy with G-CSF initially 

led to a WBC ‘peak’ of about 20 × 109/L, and subse-

quently normalisation for a few days. 

Periodontal treatment and maintenance

Two months after the patient received G-CSF treat-

ment, the ANC was > 0.5 × 109/L, the general status of 

the patient improved and acute gingival inflammation 

reduced (Fig 4). At this time, the patient received non-

surgical periodontal treatment, including oral hygiene 

instruction, 0.12% chlorhexidine gluconate oral rinse, 

scaling and root planning with no prophylactic antibi-

otic. 

During the first year after treatment, the patient came 

every 3 months for periodontal maintenance, including 

individualised oral hygiene instruction and supragingi-

val scaling. The periodontal examinations revealed 

Fig 3 A radiographic examination revealed horizontal bone 
loss of 1/3–2/3 root length around primary teeth. Deep caries 
were observed in upper primary incisors and primary molars 
(except tooth 2E), tooth 1D, 2D and 4D had developed into 
apical periodontitis. All the succedaneous teeth were in normal 
development.

Fig 4 Clinical front view of the patient, 2 months after sub-
cutaneous injection of G-CSF. Gingival inflammation has 
decreased compared to before injections (Fig 1), especially in 
the right maxillary primary teeth.

Table 1 Sequential blood values of the patient in 2005

Date (month/date/year) Oral symptoms WBC ANC NEUT% LYM LYM% PLT

5/19/2005 Oral ulcers 4.7 1.3 28.2 3.3 70.1 436

6/13/2005 Oral ulcers 4.4 1.4 30.7 2.7 62.3 458

6/21/2005 No oral ulcers 5.5 2.0 36.5 3.2 57.3 422

6/27/2005 No oral ulcers 5.0 0.8 7 3.7 73 496

7/04/2005 Begin of oral ulcers 4.6 0.6 13.8 3.2 69 485

7/11/2005 Healing of oral ulcers 4.0 0.4 7.9 3.0 57 389

7/21/2005 No oral ulcers 4.2 0.8 18 2.7 60 483

7/28/2005 Begin of oral ulcers 4.9 0.6 12.4 2.9 44 494

8/28/2005 7 days after G-CSF treatment 21.4 15.6 72.9 4.2 40 192

WBC: white blood cells count (range 4–10 × 109/L); ANC: absolute neutrophil count (1.8-6.4 × 109/L); NEUT%: neutrophil percentage (range 50–70%); 
LYM: lymphocyte percentage (range 1.8–3.3 × 109/L); LYM%: lymphocyte percentage (range 20-40%); PLT: platelet count (range 100-300 × 109/L)
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acceptable oral hygiene and PD of no more than 4 mm. 

The mobility of the lower primary molars and lower 

right primary canine was increasing to grade III, teeth 

extraction and space maintainers of these teeth were 

performed in the paediatric dentistry. 

As it was difficult for the patient and her mother 

who lived far away to come for maintenance regularly, 

the patient was advised to adhere to a periodontal pre-

ventive programme, which involved measurement of 

her neutrophil cycles and supragingival scaling in her 

local oral department every 2 to 3 months. However, 

the patient was reluctant to receive regular teeth clean-

ing. When she was recalled back to our department in 

2009, her oral hygiene was poor, with multiple dental 

calculus and inflamed gingiva. Although the girl was 

only 10 years old at this time, all the primary teeth had 

been lost. Scaling and root planing was given to the 

patient, with particular stress on the importance of oral 

hygiene and regular periodontal maintenance. But there 

was no obvious change of the periodontal status when 

the patient came back in August 2010. Erythematous 

areas were noted in both the gingival margin and buccal 

attached gingiva (Fig 5). Gingival recession and furca-

tion involvement were observed in all first permanent 

molars (Fig 6), and PD was more than 5 mm in most 

teeth. A complete blood count revealed that the WBC 

was 3.8 × 109/L, ANC was 0.63 × 109/L, and the neu-

trophil percentage was only 0.63%. Non-surgical peri-

odontal treatments, including scaling and root planing 

with mouth rinse of 0.12% chlorhexidine gluconate 

were given, and the patient was advised for further 

haematological treatment.

Discussion 

The incidence of CN is 0.5 to 1 case per million1. In 

this case, the girl had remained undiagnosed for over 4 

years until she was referred to our department. She had 

taken a massive amount of antibiotics and had repeat-

edly been admitted to hospital with a fever of unknown 

origin. This demonstrates the difficulty in diagnosing 

this unusual disorder. If a child presents with signifi-

cant periodontitis, especially in primary or mixed den-

tition, the presence of systemic problems should not be 

ruled out without sufficient testing. Dental professionals 

should call for a thorough investigation of a patient’s 

medical status, analyse their differential diagnosis, and 

make appropriate referrals. 

Therapeutic protocols based on the use of G-CSF 

that increase the number and the function of neutro-

phils in the peripheral blood have been proposed, and 

patients with CN typically normalise their ANC upon 

G-CSF therapy7,8, though chronic G-CSF therapy may 

develop malignancies9. Despite treatment with G-CSF, 

professional dental care is important10. The increase 

of ANC by G-CSF treatment leads to an alleviation in 

gingival inflammation, but periodontal inflammation 

and putative periodontal pathogens can persist without 

periodontal treatment. It is advised that periodontal 

treatment can be given when the ANC > 0.5 × 109/L.

Co-operation from the patients and their caregivers 

must be very high for a successful outcome; neglecting 

oral hygiene quickly leads to periodontal pathology11. 

Appointments once or twice a year were not sufficient 

to maintain periodontal health; progressive attachment 

loss was recorded in this patient who could only come 

once a year for periodontal maintenance. Regular 

Fig 5 Clinical front view at her 2010 re-evaluation, severe gin-
gival inflammation in both free and attached gingiva.

Fig 6 Multiple material alba and gingival recession in the 
lower first molar were found at her 2010 re-evaluation.
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monthly professional removal of dental plaque and 

calculus has been recommended11, and periodontal 

maintenance every 2 to 3 months may help to control 

periodontal inflammation. Daily rinsing with 0.12% 

chlorhexidine gluconate during the neutropenic epi-

sodes can help to supplement the mechanical cleaning 

of the dentition. But some reports find that even with 

the best professional and home care, teeth are often lost 

due to advancing periodontal disease12. Some report 

recommended that extensive extraction of primary 

teeth may reduce potential periodontal pathogens to a 

minimum before G-CSF treatment, which may prevent 

further deterioration10.   

Multiple proximal dental caries and apical periodon-

titis in 3 primary first molars were found in this patient. 

Recurrent painful oral ulcers and gingival inflammation 

may prevent the patient from daily tooth brushing, den-

tists should also pay more attention to caries prevention 

in patients with CN.

Conclusion

This case emphasises the importance of correctly diag-

nosing periodontal disease as an indicator of system-

atic disease, especially in young patients with severe 

periodontitis. Non-surgical periodontal treatment is 

effective in patients with CN. Patients’ co-operation 

and 3-month interval periodontal maintenance or even 

more frequent visits are essential to long-term peri-

odontal treatment success. Intensive preventive care 

for caries is crucial.
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