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Abstract
Background: Romania, the pediatric AIDS capital of the

world, has tremendous unmet dental care needs for children and
adolescents with HIV infection. The purpose of this study was to
assess the prevalence of orodental conditions in symptomatic HIV-
positive children from Constanta, Romania.

Methods: The children underwent dental examinations and
treatment at Constanta Municipal Hospital by a volunteer team
of dental healthcare professionals from the United States. Oral
lesions and dental caries were recorded during an 8-day period
prior to initiating comprehensive dental care.

Results: The study population consisted of 173 children (88
males; 85 females) with a mean age of 8.8 years (range 6 to 12
years). The primary HIV risk factor was contaminated needle re-
use and/or blood products (88%). The most common oral and
perioral lesions included: candidiasis (29%), ulcers (15%), sali-
vary gland disease (9%), necrotizing ulcerative gingivitis/
periodontitis (5%), linear gingival erythema (4%), labial mol-
luscum contagiosum (3%), oral warts (2%), hairy leukoplakia
(2%), and herpes zoster (1%). One or more oral/perioral lesions
occurred in 55% of the children. Severe dental caries was noted
in the majority of children (dfs/dft 16.9/3.7 and DMFS/DMFT
8.1/3.1). Over-retention of primary teeth (25%) and delayed erup-
tion (42%) were common. Postoperative complications included
delayed clotting (common) and thrombocytopenia-induced bleed-
ing disorders (4%).

Conclusions: The oral healthcare needs of Romanian HIV-
infected children are considerable, with the majority living with
persistent, symptomatic oral diseases. (Pediatr Dent 23:44-50,
2001)

Globally in 1999, there were 620,000 new human im-
munodeficiency virus (HIV) pediatric cases and over
1.3 million children living with this viral infection.1-3

In that same year, 500,000 children died from complications
associated with AIDS. The World Health Organization
(WHO) estimates that there are 1,600 babies born each day
with HIV, while 7,000 youths between 10 to 24 years of age
are infected on a daily basis.  Of particular concern are the 15.7
million HIV-infected women, many of whom are of child-bear-

ing age and are capable of transmitting this virus vertically to
their offspring. In 1999 alone, 2.3 million women became in-
fected, many of whom may have been unaware of their HIV
status. Just as tragic are the more than 13.2 million children
who have been orphaned due to the AIDS pandemic. This sce-
nario increases the risk that a child will live in extreme poverty,
drop out of school and continue the cycle of HIV infection.

One of the highest concentrations of children living with
HIV is in Romania, with 1999 estimates reporting up to
5,300 children infected in a country with a population of 23
million.4-10 The absolute number of children with HIV is simi-
lar to the total HIV-infected pediatric population in the United
States with 270 million inhabitants. Unlike other countries
where HIV-infected children are in the minority, children rep-
resent about 90% of all AIDS cases in Romania.4-6,8 Most were
not infected by vertical HIV transmission, but rather from
HIV-contaminated blood products. The practice of
microtransfusions for neonates and reuse of contaminated
needles in hospitals and orphanages account for the high HIV
infection rate in Romanian children. HIV subtype F is found
predominately with minimal viral genetic variation from one
child to the next, supporting the fact that these children were
infected through HIV-contaminated blood products obtained
from adults.11 Tragically, many of the children have been aban-
doned and placed in orphanages or group homes, where these
children are at risk for opportunistic infections, including tu-
berculosis (TB), and bloodborne pathogens, such as hepatitis
B and C viral infections.12

The purpose of this study was to assess the prevalence of
orodental conditions in symptomatic HIV-positive Romanian
children who received dental care from a volunteer American
dental team at the Municipal Hospital in Constanta, Roma-
nia. In addition, the type of dental care rendered and any
treatment complications were documented.

Methods
The study population consisted of 173 consecutive HIV-in-
fected children who received dental care during an 8-day period
at Municipal Hospital in Constanta, Romania. Priority of care
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was given to those children who lived in orphanages, includ-
ing the hospital, and who were under the direct medical
supervision of the director of the pediatric AIDS clinic. Medi-
cal histories were reviewed by the local medical staff and
screened for the need of antibiotic prophylaxis based on severe
neutropenia or for the prevention of subacute bacterial en-
docarditis. In addition, the most recent hematologic laboratory
studies were reviewed when available. Excluded from patient
care were those children who were significantly moribund or
who had active tuberculosis disease. A comprehensive oral ex-
amination, excluding radiographs, was completed in
consultation with an oral and maxillofacial pathologist. All
examinations were performed, using portable dental chairs,
artificial light, and dental explorers. All oral and perioral le-
sions, selected cutaneous lesions, permanent tooth eruption
patterns, and primary and permanent dentition caries (dfs/dft,
DMFS/DMFT) were recorded onto individual forms. Diag-
nosis was performed by 4 dentists, who were calibrated using
the WHO criteria13 for caries diagnosis and were assisted by
18 auxiliaries. An estimate of the chronologic development of
the permanent teeth was assessed clinically, using the year of
eruption age range that was developed by Logan and
Kronfield14 and modified by Schour and Massler.15 The erup-
tion of the teeth was broadly divided into delayed, accelerated,
or normal eruption, based on these clinically determined
norms. Over-retention of the primary teeth was defined as those
teeth, which had not exfoliated by the age ranges as determined
by the same chronologic development studies.14,15

Oral and perioral lesions were diagnosed using the classifi-
cation and diagnostic criteria for HIV-associated lesions in
children, as described by the Collaborative Workgroup on the
Oral Manifestations of Pediatric HIV Infection.19 In addition,
cutaneous lesions involving the head and neck region and ex-
tremities were recorded in consultation with the attending
pediatricians. All treatment and postoperative complications
that were attributable to the dental care of these children were
documented. When serious postsurgical bleeding complications
arose, appropriate laboratory studies were ordered in consul-
tation with the attending physicians. All dental care was
performed under the supervision of the pediatric AIDS medi-
cal director at the Constanta Municipal Hospital.

All data were analyzed using description statistics, includ-
ing mean, range, and percent baseline prevalence.

Results
The study population consisted of 173 children (88 males, 85
females), ranging in age from 6 to 12 years with a mean age of
8.8 years. The majority (75%) were orphans who lived in the
hospital or in group homes. Nosocomial HIV transmission by
microtransfusion or contaminated needle reuse was the risk
factor for HIV infection in 88%. Approximately 30% of the
children were receiving some type of antiretroviral drug
therapy. The vast majority of children had no prior dental ex-
perience and did not speak English.

A wide variety of HIV-associated oral and perioral lesions
was present in this group of children. The most common mani-
festations included candidal infections (29%), oral and perioral

Fig 1. Pseudomembranous candidiasis with diffuse palatal involvement.

Fig 2. Necrotizing ulcer of lateral border of tongue.
Fig 3. Diffuse perioral herpes simplex viral infection.
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ulcers (15%), salivary gland enlargement (9%), necrotizing ul-
cerative gingivitis/periodontitis (5%) and linear gingival
erythema (4%). Viral-associated lesions such as labial mollus-
cum contagiosum (3%), oral warts (2%), hairy leukoplakia
(2%), and herpes zoster (1%) were documented less frequently.
One or more oral/perioral lesions were found in 55% of chil-
dren (Figs 1-7).

Many of the children also had cutaneous diseases that were
florid due to their immunocompromised status. These included
impetigo, scabies, molluscum contagiosum, pediculosis capitus
(lice), tinea corporis and capitus, verruca plana and vulgaris,
HIV-induced psoriasis, seborrheic dermatitis, and vitiligo. Sev-
eral of these diseases are contagious and especially transmittable
from child to child within an orphanage or group home living
conditions.

Dental caries in both the permanent and primary teeth were
considerable (Table 1). In the primary dentition, mean dfs and
dft were 16.9 and 3.7, respectively. Males had considerably
higher mean dft and dfs than females. Similar extensive caries
involvement was noted with the permanent dentition. Mean
DMFS and DMFT were 8.1 and 3.1, respectively.  Both gen-
ders had similar caries experience in the permanent dentition
with only a slightly decreased DMFS for females. Caries-free
primary and permanent dentitions were also encountered in
both the primary and permanent dentitions (Table 1). More
females than males were caries-free in either dentition. Approxi-
mately 10% of the children were caries-free in both dentitions.

Fig 4. Parotid enlargement.

Fig 5. Necrotizing ulcerative periodontitis.

Fig 6. Linear gingival erythema.

Fig 7. Oral hairy leukoplakia of lateral border of tongue.

Mean

Primary Dentition

dfs 16.9

male 21.4

female 11.9

dft 3.7

male  4.5

female 2.8

Caries-Free 10%

male  7%

female 14%

Permanent Dentition

DMFS 8.1

male 8.3

female 7.9

DMFT 3.1

male 3.1

female 3.1

Caries-Free 18%

male 16%

female 21%

Both Dentitions Caries-Free 10%

Table 1. Caries Status in HIV-Infected
Romanian Children
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Eruption patterns of the permanent teeth were also assessed
(Table 2).14,15 Delayed eruption was noted in slightly over 40%
of males and females. Accelerated eruption was noted in slightly
over 10%, with the remaining 46% having appropriate erup-
tion. Over-retained primary teeth were present in 25% of the
children.14,15

During the 8-day treatment period, 204 dental encounters
were experienced by the 173 children (Table 3). The most com-
mon procedure was tooth extraction (N=560), followed by
amalgam restoration placement (N=303). Only 34 stainless steel
crowns and 32 composite resin restorations were placed. One
child underwent a soft tissue biopsy for an ulcerative lesion.

Postoperative complications were noted, and most often
associated with extraction procedures (Table 3). Although dif-
ficult to diagnose accurately, delayed clotting was a common
occurrence, with many children requiring multiple replace-
ments of bloody gauzes within a 2 hour period of time. Frank
hemorrhage, continuing for several hours to days after extrac-
tion of the teeth, was found in 4% of children, as a result of
HIV-associated idiopathic thrombocytopenia purpura, which
was confirmed by platelet studies (Fig 8). In addition, an oc-
cupationally acquired infection (scabies) was diagnosed in 3
dental staff members (Fig 9), all of whom treated the same child
who had widespread cutaneous lesions.

Discussion
HIV-infected children from 6 to 12 years of age in Romania
had a similar spectrum of HIV-associated diseases as those re-
ported in the United States (US) and developed countries for
pediatric AIDS (Table 4).16-33  Candidiasis is a well recognized
indicator of immune compromise and in HIV infection is a
prognostic indicator of progressive disease. This was the most
common oral disease in the Romanian children with almost
one-third being affected. Since the early 1990’s, the prevalence
of oral candidasis in pediatric HIV has been reported to range
from 25 to 72%, with a higher prevalence in severely
immunocompromised children.16-33  In contrast, a US longi-
tudinal study evaluating the oral manifestations in one group
of HIV-infected children over time, had a period prevalence
of 33% over a 3 year period.17 Documented risk factors for the
development of oropharyngeal candidiasis include failure to
thrive, lack of antiretroviral drug use, low CD4 percentage, and
immune suppression.24,26,28,30  At the time when this dental care
was provided to these Romanian HIV-infected children,
antiretroviral therapy was available to only a minority. Although

antifungal therapy was used in severe cases, prophy-
lactic antifungal management was not prescribed.

The occurrence of ulcers was similar to the 3-year
period prevalence in a US longitudinal epidemiologi-
cal study.17 The types of oral and perioral ulcers
included herpes labialis, aphthous stomatitis, and
necrotizing stomatitis, which were often quite exten-
sive. Although not included in the study, significant
scarring of the vermilion border of the lip and oral
mucosa was observed in several of the children, re-
sulting from persistent ulcerative disease.

HIV-associated gingival and periodontal disease
affected 1 in 11 Romanian children. While some form
of conventional gingivitis is very common in children
with HIV infection, those forms associated with HIV
disease are infrequent occurences.16-33 In HIV
infection, major salivary glands may become
quite prominent and have a swollen appearance
clinically. Wide variability in the prevalence of sali-
vary gland disease is reported in the literature (4 to
47%).16-26,31-33

 Many HIV-infected children in Romania and
developed countries have 1 or more oral manifesta-
tions of HIV. Unique to this study is the high
prevalence of oral lesions documented at one point

Fig 8. Hemorrhagic gingivitis due to idiopathic thrombocytopenia purpura.

Based on eruption pattern for age from References 14,15

Males Females

Delayed Eruption 43% 41%

Accelerated Eruption 11% 13%

Appropriate Eruption 46% 46%

Over-Retention of Primary Teeth 25% 25%

Table 2. Eruption Pattern in HIV
Children from Romania

Treatment Provided

Examinations, Prophylaxis, and Topical Fluoride 173

Tooth Extractions 560

Amalgam Restorations 303

Stainless Steel Crowns  34

Composite Resin Restorations  32

Biopsy 1

Total Number of Appointments (encounters) 204

Postoperative Complications

Delayed Clotting Common

Hemorrhage Due to AIDS-Induced Idiopathic
Thrombocytopenia Purpura 4%

Painful Lymphadenopathy with Localized Osteitis 2%

Tooth Swallowed <1%

Vomiting <1%

Table 3. Treatment and Postoperative Complications
in HIV Children from Romania
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in time, in contrast to cumulative oral lesion prevalence in lon-
gitudinal studies. The higher number of children with oral
lesions is consistent with lack of universal antiretroviral drug
therapy and a declining immune status over time. Laboratory-
based prognostic markers utilized in developed countries for
following HIV disease progression are not available. Because
the Romanian population studied had a mean age of 8.8 years
(range 6 to 12 years), these children actually may represent
children who, with proper HIV treatment and infectious dis-
ease prophylaxis, would have had mild to moderate
immunosuppressed states.  With lack of therapy, no doubt,
those with the most aggressive disease would not have survived
infancy or early childhood. In addition, a sampling bias may
have occurred in this study because the director of the pediat-
ric AIDS clinic selected the children to be evaluated and receive
dental care.

Dental caries in Romanian HIV-infected children was con-
siderable in both the primary and permanent dentition (Table
5). The number of surfaces and teeth involved by caries in the
primary dentition were higher than that for 2- to 9-year-old
US HIV-infected children.34,35 There was an almost 4-fold in-
crease in the dfs and a 2 fold increase in the dft for the
Romanian HIV-infected children
compared with those in the
NHANES III survey (Table 5).36

A recent caries prevalence study of
6 to 13 year-old Romanian school-
children in 5 cities found a dfs of
13.5 and a dft of 2.7 for 8-year-
olds.37 The caries indices
performed in the current study
(mean age 8.5 years) had increases
in the dfs of 3.4 surfaces and dft of
1.0 when compared with those for
8-year-old Romanian schoolchil-
dren. In the permanent dentition,
the DMFS and DMFT of the Ro-
manian HIV-infected children
were dramatically increased over
US HIV-infected children and
those in the NHANES III survey.
There was an 8-fold increase in
DMFS and a 5-fold increase in
DMFT. When compared with 8-
year-old Romanian schoolchildren,

Fig 9. Scabies that was occupationally acquired by a dental team member
from an HIV-infected child.

there was a 5.8 increase in DMFS and a 1.5 increase in DMFT
for HIV-infected Romanian children. Although caries preva-
lence in Romanian schoolchildren is markedly higher than that
for the US36 and Europe,38 the HIV-positive children had an
even greater extent and severity of caries than their non-infected
counterparts in their own nation. Caries-free status in the pri-
mary and permanent dentitions for both HIV-infected children
and Romanian schoolchildren were similar, but considerably
less than that for either US HIV-infected children or US school-
children.34-36

Both delayed eruption of permanent teeth and over-reten-
tion of primary teeth were common findings in the Romanian
children with HIV infection. With the increased prevalence of
periodontal disease and dental caries in this group of children,
it would be expected that exfoliation of primary teeth would
be accelerated with at least partial eruption of the succedaneous
teeth. Since radiographs verifying tooth development were not
available, clinical estimations using expected chronological
eruption were utilized.14,15 Although the lack of radiographic
documentation is a limitation of this study, a pattern of de-
layed eruption was noted even with the utilization of these
crude clinical estimations. In actuality, the accelerated erup-
tion pattern observed may be inflated because of previous or
concurrent dental disease. Inadequate nutritional intake, fail-
ure to thrive, and delayed growth and development of the body
that is associated with HIV infection all increase the potential
risk for delayed tooth development and eruption. Although
delayed tooth eruption in HIV-infected children has been sug-
gested in previous studies,22,39 this study has attempted to
document it clinically.

A major concern in providing dental care for HIV-infected
children in developing countries is lack of readily available labo-
ratory tests, especially hematologic screenings, and the lack of
blood product resources. It was discovered that delayed clot-
ting following tooth extraction was a common occurrence,
which required close followup of the children. Idiopathic
thrombocytopenia purpura secondary to HIV infection was
associated with hemorrhage following dental extractions in 4%

NA = not available; • References 25-27, •= Necrotizing ulcerative gingivitis/periodontitis,
••= Linear gingival erythema

Romania United States• United States•

baseline prevalence baseline prevalence  period prevalence

Oral Candidiasis 29% 8% 33%

Oral and Perioral Ulcers 15% 7% 14%

HIV Periodontal Disease  9% 0%  0%
NUP/NUG•      (5%)
LGE••               (4%)

Salivary Gland Disease  9% 4% 11%

Molluscum Contagiosum  3% NA  NA

Oral Warts 2% 0%  0%

Hairy Leukoplakia 2% 0% 3%

Herpes Zoster 1% 0%  0%

Lymphadenopathy NA 12% 51%

Children with > 1 lesion(s) 55% 21% 65%

Table 4. Comparison of HIV-Associated Oral Lesions
in Children from Romania and United States



Pediatric Dentistry – 23:1, 2001 American Academy of Pediatric Dentistry    49

of these children. This is a potentially serious
condition, which is estimated to occur in ap-
proximately 10 to 18% of pediatric cases as a
result of either antibody-mediated platelet de-
struction or bone marrow failure. 40,41 For this
reason, appropriate blood product manage-
ment capabilities need to be available to assist
in dealing with this postoperative complica-
tion. Excluding coagulopathy problems,
relatively few postoperative complications were
encountered.

Conclusions
The oral health needs of HIV-infected children
in developing countries, such as Romania, are
considerable, ranging from rampant caries to
a wide variety of mucocutaneous infections.
Although most of these children can tolerate
dental procedures, the potential risk for post-
operative bleeding complications is a concern
when surgical management, including extraction of primary
teeth, is required.

The authors would like to acknowledge Dr. Rodica Matusa, Director
of Pediatric AIDS Program at Constanta Municipal Hospital, for all of
her medical assistance, Dr. Mark Kline for the donation of
antiretroviral medications for post-exposure prophylaxis, and Dr.
Adrian Creanga, oral and maxillofacial surgeon, who was available for
emergency consultation.
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