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Abstract

Background:Leukemia is a hematological disease with oral

OPEN ACCESS manifestations.
Objective: To assess gingival health and periodontal pocket depth
of different age groups of both genders.
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examined and compared with 74 control group. The oral hygiene
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scores and pocket depth (3.22) for leukemic group with significant
differences fore plaque (P-value =0.000) and gingival(P-value
=0.004) score but with no significant difference for calculus
score(P-value =0.095)and pocket depth (P-value). =0.103)between
both groups . A larger number and percentage of male suffered from
this disorder than female and a higher number and percentage of
AML were aged between (20-29) years.
Conclusion: AML patients in the present study showed more dental
plaque, more gingivitis, more calculus score and more pocket depth,
compared with healthy patients.
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Introduction
Hematological disorders are one of  example, leukemia has long been known to
systemic diseases in which have oral be presented with oral health
manifestations in the oral cavity region. For manifestations[3].These manifestations
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frequently occur in leukemia and may appear
in early signs of hematopoietic disorders.
Acute myeloid leukemia (AML) is a one of
heterogeneous group of diseases, whose
classification is associated with lineage-
commitment and genetics. It is the most
common type of acute leukemia in adults
rather than in children [4].

Leukemia is a hematological disease which
comes from the uncontrolled proliferation of
neoplastic cells originating from
hematopoietic stem cells. Various organs in
the body are affected by Leukemic cells
invasion including the gingiva. Infiltration of
leukemic cell I to the can be demonstrated by
biopsy [5-9].

Gingival enlargement is one of the earliest
signs of acute leukemia including AML.
Pathologic changes observed in gingival
enlargement is Collection of connective
tissue with the increased number of cells.
Gingival enlargement can be categorized
according to the causative factors as
inflammatory, drug-induced, neoplastic, false
enlargement, and is wusually related to
systemic diseases especially granulomatous
diseases and leukemia [10-12].

The occurrence of gingivitis/periodontitis
(poor oral health) can be exhibited in
leukemic patients undergoing chemotherapy
[13]. Poor hygiene can be considered one of
the risk factors for leukemic gingival
overgrowth and destructive periodontal
disease in which can be manifested by oral
pain, hemorrhage, and superinfection, and
malaise, pain, fever, laryngeal, and cervical
lymphadenopathy can be experienced in
severe cases [10-14].

AML can be classified as MO (Leukemia
without differentiation), M1 (Leukemia
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without differentiation with little or no
differntiation), M2 (myeloblastic  with
maturation), M3 (promyelocytic leukemia),
M4 (myelomonocytic  leukemia), M5
(monocytic leukemia), M6 (erythroblastic
leukemia), and M7 (megakaryoblastic
leukemia). Oral manifestations which can be
rapidly fatal if left untreated may be the
presenting feature of acute leukemia [15-16].
The aims of the study were to: Evaluate the
gingival health status in both genders and
different age groups among acute leukemic
and normal individuals aged 20-70 years.

To find if there are differences in pocket
depth between acute leukemic and normal
individuals in Erbil city.
Patients and Methods

Oral and periodontal status were examined
randomly in 74 AML hospitalized patients in
the Nanakaly hospital which is the only
center of leukemia in Erbil city. An informed
consent was obtained from all patients and
the study was approved by institutional
ethical committee (Ethical approval no. 7776
on Dec 19" 2021). The researcher chooses
AML type of leukemia because it was the
most common type of leukemia and oral and
periodontal manifestations of leukemia are
more common in this in acute and sub-acute
forms of leukemia than in chronic forms[9].
The research were approved ethically by
scientific committee of medical technical
institute in Erbil city.
Inclusion criteria were:
1.Patients were
chemotherapy.
2.Patients were under chlorhexidine mouth
wash treatment which was prescribed by the
physician for reducing of oral complications
and protection of oral hygiene.

under systemic
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The patients’ age were ranged between 20-70
years .There were 52 males and 22 females.
According to oral hygiene status, the patients
were divided into three groups: excellent oral
hygiene (brushing 3 times a day); good oral
hygiene (brushing 1-2 times a day); poor oral
hygiene (brushing 0 times a day).

To perform a comparative study, 74 controls
were included, based on the following
inclusion criteria: absence of any systemic
disorders or taking any medications at the
time of the study. There were also 52 males
and 22 females.

The clinical examinations were performed
under natural light. The plaque index by
Silness J& Loe 1, gingival index by Lée H&
Silness 2 and calculus index by Ramfjord 3
were used for the examination of six teeth
which represent six segments of the jaw 3
upper right 1% molar, upper left central
incisor and upper left 1% premolar, lower
right 1% premolar and central incisor and
lower left 1% molar. Each tooth was
examined at three points (mesial, medial and
distal) in the buccal and lingual/palatal
surfaces; for measuring pocket depth
(Williams probe ) was used at four sides of
selected teeth on the (mesiobuccal,
distobuccal, mid buccal and mid lingual).
The distance in millimeter from the
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cementoenamel junction to the most apical
extend of the probe inserted to gingival
crevice as parallel as possible to the long axis
of the teeth and recorded. No pressure is
used; the probe allowed falling by its own
weight and the measurements are made to the
nearest millimeter. The arithmetic mean of
the greatest values in the explored teeth were
calculated to obtain the mean value of the
pocket depth [4].
The examination was done by using plane
mouth mirrors, Williams’s periodontal probes
to detect the dental plaque, gingival health
and pocket depth, cotton and disinfectant
agent were also used.
Statistical Analysis

The statistical analysis of the data was
carried out by using (SPSS) version was
22.5.This includes: Descriptive statistics
(mean, standard error, and percentage).T-test.
Values less than or equal to 0.05 (P < 0.05)
were regarded statistically significant.
Results

The total sample consists of 148
individuals (74 control and 74 AML groups)
comprising 70.30 % males and 29.70%
females for both groups control and AML
patients as shown in Table(1) male were
more affected by AML than females.

Table (1): Number and percentage of male and female among leukemia and normal individuals

Males control andAML Females control andAML Total
No % No % No %
52 (70.30) 22 (29.70) 74(100)

The AML patients are divided into 5 age
groups as shown in Table (2) the highest
number and percentage of AML was

demonstrated in age (20-29) years which
comprise about (47.29).
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Table (2): Number and percentage AML according to age group

Age groups AML

No %

20-29 35 (47.29)
30-39 7 (9.45)
40-49 16 (21.62)
50-59 8 (10.81)
>60 8(10.81)
Total 74 (100)

Table (3) demonstrated the oral hygiene of
leukemic and control groups. Table (3) about
oral hygiene showed that the majority of
control group had excellent oral hygiene

44(59.45%) while highest percentage of
Leukemic patients had poor oral hygiene
(58.10%).

Table (3): Oral hygiene of Leukemia and control groups

NO (%)
Groups excellent good Poor Total
Control 44(59.45) 16(21.62) 14(18.91) 74 (100)
AML 18(24.32) 13(17.56) 43(58.10) 74 (100)

Mean plaque, calculus, gingival indices
scores and pocket depth of control and AML
are shown in Table (4). The highest mean of
plaque (1.75), gingival (1.57), calculus (0.45)
indices and pocket depth(3.23) were seen
related to AML group .Statistical analysis

showed significant differences of plaque and
gingival scores between both groups (P-value
<0.005) ,while the differences of calculus
index and pocket depth between both groups
were statistically not significant (P-value
>0.005).

Table (4): The mean and standard error of plaque, gingival, calculus indices, and pocket depth of

control and (AML) groups, with their degree of significances

Variables Plaque Calculus Gingival Pocket
index index index depth
Mean £SE Mean+SE Mean £SE Mean+SE
Control 1.31+0.9 0.30+0.05 1.23+0.08 2.95+0.10
AML 1.7520.8 0.45+0.08 1.57+0.07 3.22+0.13
t -3.59 -1.69 -2.93 -1.64
P-value* 000 0.093 0.004 0.103

* P-value < 0.05 consider as statistical significance

Discussion

Most of the systemic diseases associated
with oral manifestation including periodontal
lesions are common in patients with acute
leukemia disease. Many cases of gingival

enlargement are reported in patients with
acute myeloid leukemia [17].

In the present study male displayed higher
number and percentage than female. This
study is in agreement with studies which

164

April 2022 ,Volume 22, Issue 1


https://doi:10.26505/DJM.22026291212

saDIM

Diyala Journal of Medicine

indicate that male are predominantly more
affected than female by all types of leukemia
and in all age groups .Also its in agreement
with other study in which found that
Leukemia is more common in men than in
women (3:2), and the maximum incidence of
individual types is shown at different ages [9
-19].

The incidence rates in the western countries
ranged between 0.5 and 5.5 per 100,000.
AML has higher rates in men than women
with 2:1 ratio [20].However since the
beginning of 1990s remained stable [21]. The
incidence rates during 1998-2002 in Italy had
been constantly rising in males while it
remained relatively stable in females.

Regarding the age group in the present
study highest number and percentage of
AML were reported in the youngest age
group (20-29), this may be due to chemical
weapons in which Iraqgi people suffered from
during lIragi wars. While other studies
indicated that.

In elderly patients more than 65 years the
incidence of hematological malignancy is ten
times more than younger patients, and more
than half of all malignancy related deaths
occur in elderly patients [23]. In the United
States, the median age of diagnosis is 67
years of age [24]. It is more common in
elderly patients especially in patients older
than 60 years old with a median of 67 years
[25].

The incidence of AML is uncommon in
patients younger than 40 years old but it
increases with age (1 in 100,000 patients at
age 40 and at age 75 and older the incidence
is 15 per 100).

Other studies determined that incidence of
AML is rare under the age of 40 but rises
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with age, from around 1 per 100,000 at age
40 to more than 15 per 100,000 at age 75 and
older[26,27].According oral hygiene;
majority of control group in the present study
were had excellent oral hygiene (61.42 %)
while majority of AML group had bad oral
hygiene (58.57%) this may be due to the fact
that the patients avoided brushing for fear of
bleeding or due to reduce salivary secretion
due to chemotherapy . This study is in
agreement with another study in which it’s
explored that around three-quarters of the
patients had either fair or poor oral
hygiene[10-28].

The present study is in contrast with
another study in which highest number and
percentage of control and leukemic patient
had good oral hygiene[29]. In this study, 90
healthy patients were compared with 88
oncological patients before and after
chemotherapy.

Based on the Silness and Loe index, the
author recorded a value of 1.31 mean plaque
index in the 74 healthy subjects and 1.75 in
the 74 AML patients, with statistically
significant difference of mean plaque score
between both groups (P-value<0.005), this is
may be due to the lack of proper oral hygiene
among AML group .This finding is in
agreement with other studies[28-31].

Also another study demonstrated that 73
young adults with a diagnosis of AML
reported unsatisfactory oral hygiene in
around three-quarters of them. A statistically
significant association was observed between
both gingival overgrowth and periodontal
index (p < 0.001) and dental plaque
levels[10]. Significant or Life threatening
infections were reported in more than one-
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third of patients, most of which were of
bacterial origin.

The highest mean of calculus index were
seen related AML group with statistically not
significant differences between both groups
(P-value>0.005). This finding is in accord
with other studies[28,29].

In the present study AML reported higher
mean gingival score than control; the
difference was found to be statistically
significant (p-<value 0.05), this may be due
to the leukemic cell infiltration into the
gingiva and the patients poor oral hygiene .
The present study is in agreement with other
studies in which intra oral examination of
several AML cases detected gingival
inflammation and bleeding[23, 28,29,32,33].

Among 1,076 patients receiving anti-
leukemia chemotherapy at a referral centre,
gingival hyperplasia was present in Acute
Myelogenous Leukemia (AML) with a
frequency of 3% to 5%.33 Other studies
indicated that gingival hyperplasia is most
commonly detected with the AML subtypes
Acute Monocytic Leukemia (M5) (66.7%),
Acute Myelomonocytic Leukemia (M4)
(18.5%), and Acute Myelocytic Leukemia
(M1,M2) (3.7%) [33].

The present study demonstrates that the
mean pocket depth of AML (3.13mm) was
higher than control group (2.90mm) with
statistically no  significant  differences
between both groups (P- value>0.005). This
is could be due to the fact that leukemic cells
less frequently infiltrate alveolar bone than
gingiva. While another study reveals
periodontal probing of pocket depth of 3-
4mm around teeth [34]. Another study
demonstrated pocket depth of 10mm among
Acute Leukemic patients with extensive bone
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loss and mobility [35]. Also statistically
significant difference of periodontal index (P
< 0.001) was observed between control and
AML][28].
Conclusions

AML patients in the present study showed
more dental plaque, more gingivitis, more
calculus score and more pocket depth, in
contrast with healthy patients. Poor oral
hygiene is considered as a risky factor for
leukemic and for periodontal destruction. In
patients with excellent oral hygiene, the
gingivitis and periodontal pocket tends to be
less, especially with respect to mechanical
tooth cleaning.

Recommendations

Involving the dentists as a part of
multidisciplinary team during pre and post-
treatment period of AML patients.

Referring AML patients to the specialized
dental centers periodically for examination,
monitoring and treatment.

More studies to assess the relation between
AML and oral health in all Oncology centers
in other governorates in Iraqg.
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funding cover this study or manuscript
preparation and publication.

Ethical clearance: The project for this
study was taken from the College of
Medicine / University of Diyala ethical
committee.

Conflict of interest: Nill

References

[1]Silness J, Loe H. Periodontal disease in
pregnancy. Il. Correlation between oral
hygiene and periodontal condition. Acta
Odontol Scand. 1964; 22: 121-135.

166

April 2022 ,Volume 22, Issue 1


https://doi:10.26505/DJM.22026291212

ORIGINAL RESEARCH
published: 25 April 2022
Doi: https://doi:10.26505/DJM.22026291212

saDIM

Diyala Journal of Medicine

[2] Loe H, Silness J. Periodontal disease in
pregnancy. |. Prevalence and severity. Acta
Odontol Scand. 1963; 21: 533-551.

[3] Ramfjord SP : Indices for prevelance and
incidence of periodontal disease .J
Periodontal.1959 ;30:51-59.

[4] Abdulla SM: Periodontal health status
among young adult patients aged (20-
29)years attending periodontology teaching
clinic.MSc thesis.Hawler Medical
University,Kurdistan.2009;24-5.

[5] Ptasiewicz, M.;Maksymiuk, P.; Chatas, R.
Changes of Dentition State in Leukemic
Patientsduring  Chemotherapy. Int.  J.
Environ. Res. Public Health 2021, 18, 8193.
[6] Francisco CS. , Katia G., Luisa S., Pietro
M., Annelyse GB. , Angela G.3 Fabio M.,

[11] Pereira M.S., Faria F., Falcdo L.M.
Bilateral facial palsy and acute myeloid
leukemia: An unusual association. Acta Med.
Port. 2012; 25:250-253.

[12] George N., Santhosh V.C., Kumar H.,
Gopal S. Gingival enlargement in
myelodysplastic syndrome. J. Indian Soc.
Periodontol.  2015; 19:687-689.  doi:
10.4103/0972- 124X.164761.

[13]Allareddy V., Prakasam S., Allareddy V.,
| Martinez-Schlurmann  N., Rampa S.,
Nalliah R., Eswaran S.V.K., Elangovan S.
Poor Oral Health Linked with Increased Risk
of Infectious Complications in Adults with
Leukemia. J. Mass. Dent. Soc. 2015; 64:38—
42,

[14] Chowdhri K., Tandon S., Lamba A.K.,

Alessandro I, and Michele C.: Oral Faraz F. Leukemic gingival enlargement: A
Manifestations and Complications in  case report and review of literature. J. Oral
Childhood Acute Myeloid Leukemia,  Maxillofac. Surg. Med. Pathol. JOMFP.

Cancers (Basel). 2020 Jun; 12(6): 1634.
[7]Fernandes K.S., Gallottini M., Castro T.,
Amato M.F., Lago J.S., Silva P.H.B.
Gingival leukemic infiltration as the first
manifestation of acute myeloid leukemia.
Spec. Care Dent. 2018;38:160-162.
[8]Reenesh M., Munishwar S., Rath S.K.
Generalised Leukaemic Gingival
Enlargement: A Case Report. J. Oral
Maxillofac. Res. 2012; 3:5.

[9]Lupi S.M., Baena A.R.Y., Cervino G.,
Todaro C., Rizzo S. Long-Term Effects of
Acute Myeloid Leukemia Treatment on the
Oral System in a Pediatric Patient. Open
Dent. J. 2018; 12:230-237.

[10] Shankarapillai R., Nair M.A., George R.,
Walsh L.J. Periodontal and gingival
parameters in young adults with Acute
Myeloid Leukaemia in Kerala, South India.
Oral Health Prev. Dent. 2010; 8:395-400.

2018; 22:S77— S81.

[15] Hijiya N, Ness KK, Ribeiro RC, Hudson
MM. Acute leukemia as a secondary
malignancy in children and adolescents:
current findings and issues. Cancer 2009;
115:23-35.

[16] Weinel S, Malone J, Jain D, Callen JP.
Therapy-related leukaemia cutis: a review.
Australas J Dermatol 2008; 49:187-90.

[17] Santosh Patil , Nitin Kalla , D.N.S.V
Ramesh , A.R. Kalla. Leukemic gingival
enlargement: a report of two cases. Archives
of Orofacial Sciences 2010; 5(2): 69-72.

[18] Belver, L.; Ferrando, A. The genetics
and mechanisms of T cell acute
lymphoblastic leukaemia. Nat. Rev. Cancer
2016, 16, 494-507.

[19] Jamal A,Thomas A.,Murry T,Thun
M.Cancer statistics.CA Cancer J Clin
2002;52:23.

167

April 2022 ,Volume 22, Issue 1


https://doi:10.26505/DJM.22026291212

saDIM

Diyala Journal of Medicine

[20] Deschler B, Lubbert M. Acute myeloid
leukemia: epidemiology and etiology of
Cancer. 2006;107:2099-2107.

[21] Berrino F, Capocaccia R, Coleman MP,
et al. Survival of cancer patients in Europe:
the EUROCARE-3 Study. Ann Oncol 2003.
2008.

[22]Bolufer P, Collado M, Barragan E et al.
The potential effect of gender in combination
with common genetic polymorphisms of
drug-metabolizing enzymes on the risk of
developing acute leukemia. Haematologica.
2007; 92:308-314.

[23] Mora O, Zucca E. Management of
elderly  patients  with  hematological
neoplasms. Ann Oncol 2007; 18 (1):49-53.
[24] Jemal A,Murray T, Samuels A, et al.
Cancer statistics, 2003. CA Cancer J Clin.
2003; 53:5-26.

[25] 25. Monica Paula Lopez Galindo , Jose
V. Bagan , Yolanda Jimenez Soriano ,
Francisco Alpiste , Carlos Camp . Clinical
evaluation of dental and periodontal status in
agroup of oncological patients before
chemotherapy . Med Oral Patol Oral Cir
Bucal 2006; 11:17-21.

[26] National Cancer Institue. SEER Stat
Fact Sheets: Acute Myeloid Leukemia.
Available at:
http://seer.cancer.gov/statfacts/html/amyl.htm
I. Accessed June 14, 2010.

[27] Jemal A, Siegel R, Ward E, Murray T,
Thun M. Cancer Statistics, 2007. CA Cancer
J Clin 2007;57:43.

ORIGINAL RESEARCH
published: 25 April 2022

Doi: https://doi:10.26505/DJM.22026291212

[28] Shankarapillai A , Rajesh B , Nair D ,
Ananthakrishnan M ,George R, Roy AR,
Walsh, Laurence J.: Periodontal and Gingival
Parameters in Young Adults with Acute
Myeloid Leukaemia in Kerala, South India.
Oral health and preventive dentstry 2010 ; 8:
1602-1622.

[29] Sara Soheylifar. Mohammad Vahedi.
Mahdi Kadkho dazadeh. Mohsen Jali
Bidgoli. A Case of Gingival Enlargement in
Acute Mpyeloid Leukemia. J Periodontol
Implant Dent 2009; 1(1):48-50.

[30] Jankovic L, Jelic S, Filipovic-Ljeskovic
I, Ristovic. Salivary immunoglobulins in
cancer patients with chemotherapy-related
oral mucosa damage. Oral Oncol, Eur J
Cancer 1995; 31: 160-5.

[31]Curtis L. Cooper,Ruth
Loewen,RN,Tsiporah Shore. Gingival
Hyperplasia Complicating Acute

Myelomonocytic Leukemia. J Can Dent
Assoc 2000; 66:78-9.

[32] B.O.Akinbami et al .Acute leukemia
presenting with gingival bleeding .Nigerian
Medical Practional.2007; 51(3):51-53.

[33] P Gleeson. Spontaneous gingival
haemorrhage: Case Report. Australian Dental
Journal 2002;47:(2):174-175.

[34] Soheylifar S, Vahedi M, Kadkhodazadeh
M and Bidgoli MJ. A case of gingival
enlargement in acute myeloid leukemia. J
Periodontol Implant Dent.2009; 1(1): 48-50.
[35] Prabhas Mittal, Kenneth R. Meehan. The
Acute  Leukemias Hospital Physician
.2001;309.

168

April 2022 ,Volume 22, Issue 1


https://doi:10.26505/DJM.22026291212

:.D]M ORIGINAL RESEARCH
published: 25 April 2022
: Diyala Journal of Medicine Doi: https://doi:10.26505/DJM.22026291212
daa A cpadld) dad) Lol adl) Gl pur i 0 O s L) Gl (Bas g adl) dBUAS
d=)

"o J gy B 9 (s e (il L
uadlall

(pd) ) Asid salae e (5303 (e 5a LasS salll sl pal) 818

Cmiad) IS (e ppallall Al 2y yeal) N g G Cunl) Gae g A Ana il sy Cilaa)

Lo Al e ol agiboal e f Gae A Vo (I Y (G ot jlas ) 2 5) 55 Limg g VE aand o3 1301 phall g (guda sl
Ula pasd &3 5 alall Leladll LaS ol aliadll e of (U5 S0) de sane (ann Liay o VE go agli a5 52la))
Al yi3es (LOe & Silness 1) Al s i) dagy slll- i 30 o) 3N o CRISH a5 o5 AR G g 5 gl 5 il Adldas
Dle aladiiy cuall (Bae (o3 L ( Ramfjord 3) 4aul o ISE 35505 Silness (Loe & 2) ol 5
£ el

Gard 5 (+,¥ ) cldall 5 (), YY) &l 5 (),7Y) sa (il Ayl SIS I o giall f gl < yeldal) sguibidl)
oSl Gl 5 (V,0V) &l 5 (V,V0) s dgiaadl day gl IS Jass giall Lady (381 all) oSl de gand (¥,90) sl
P dad) IOl G dilaa) AVS b Gl 8 3 ga g ae LS ol ubiaal) de gaaal (T, YY) cuall Bae 5 (+,£€0) 8
P ) dedll) cludsll Clus Gila il (s 5320 38 2 a5 a0 2a (SIy P = 0.004 ) 4ed) 4lllds 0 5 (P =0.000
OS) Gl 138 e (0 silag a1 gSA a5 e optie el Gn (P = 0,103 ) Al ) sl G3ee 5 (= 0.095
A (Y0-Y9) Gt las) sl aall e lail) aall gl ju e ges cpibaall et daws g oae of 5 S &Y axe (1
Al gl 5 ediaal) gy sll) ol GO (e 3y Sl Al yal) o3a Al oLl aal) gl s i e yeda) sclaliiia)
ol g Galiad) i &5 )lie gpall Gee 5 S sl e 3 3l

Al el aall Uy ) Gae A (S i) g sl ) @D dalital) cilalsl)
Vian_jaf@yahoo.com :Sg s &l

VoYY OV OIS Y ) adiad f

YOXY oS E ) J g gl

Gl - Jasl — KBMS (8 lissl) calad dalall daall el ]
G1omdl - oyl — Glasd) cala aclise and -l ) agadl) |

169 April 2022 ,Volume 22, Issue 1


https://doi:10.26505/DJM.22026291212
mailto:Vian_jaf@yahoo.com
mailto:Vian_jaf@yahoo.com

