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B Objective: To determine if patients of a dentist with
the acquired immunodeficiency syndrome (AIDS) be-
came infected with human immunodeficiency virus
(HIV) during their dental care and, if so, to identify
possible mechanisms of transmission.

B Design: Retrospective epidemioclogic follow-up of
the dentist, his office practice, and his former patients.
B Setting: The practice of a dentist with AIDS in
Florida.

B Farticipants: A dentist with AIDS, his health care
providers and employees, and former patients of the
dentist, including eight HIV-infected patients.

B Measurements: |dentification of risks for HIV trans-
mission (if present], degree of genetic relatedness of
the viruses, and identification of infection control and
other office practices.

B Results: Five of the eight HIV-infected patients had
no confirmed exposures to HIV other than the dental
practice and were infected with HIV strains that were
closely related to those of the dentist. Each of the five
had invasive dental procedures, done by the dentist
after he was diagnosed with AIDS. Four of these five
patients shared visit days (P > 0.2). Breaches in infec-
tion control and other dental office practices to explain
these transmissions could not be identified.

B Conclusion: Although the specific incident that re-
sulted in HIV transmission to these patients remains
uncertain, the epidemiologic evidence supports direct
dentist-to-patient transmission rather than a patient-to-
patient route,

Annals of Internal Medicine. 1992;116: T9%-805.

From the Centers for Disease Control, Atlanta, Georgia; the
Florida Department of Health and Rehabilitative Services, Tal-
lahassee and West Palm Beach, Florida; and Los Alamos Na-
tional Laboratories, Los Alamos, Mew Mexico. For current
author addresses, see end of text.

In July 1990, the Centers for Discase Control (CDC)
published the first of a serics of reports describing hu-
man immunodeficiency virus (HIV) transmission from a
health care worker to a patient (1-3). No case of such
transmission had been previously reported, although
transmission of another blood-borme pathogen, hepatitis
B virus (HBY), from infected health care workers 1o
patients has been well documented, and the theoretic
possibility that HIV transmission could also occur had
been previously acknowledged (4-6). These reports in-
tensified the ongoing debate conceming whether HIV
and HBV-infected health care workers should do inva-
sive medical and dental procedures. Resolution of this
question has been hampered by the lack of accurate
quantitation of the risk for transmission and also by
misinformation and misconceptions regarding the likely
mechanism of HIV transmission in the dental practice.

We review updated epidemiologic findings which led
o the conclusion that five patients of a dentist with the
acquired immunodeficiency syndrome (AIDS) were in-
fected with HIV during their dental care. We also dis-
cuss the possible mechanisms of disease transmission.

Methods

The investigation began when a young woman without iden-
tified risk factors for HIV infection (Patient A) was reported to
have AIDS. During a routine health department follow-up in-
terview, Patient A provided the name of her dentist who,
2 years previously, had extracted her maxillary third molars.
She was aware that the dentist had become ill and suspected
that he might have AIDS. The dentist was known to the
Florida Depariment of Health and Rehabilitative Services in-
vestigator as a previously reported AIDS case.

After publication of a report describing the possible HIV
transmission to Patient A, the dentist publicly requested that
his former patients seek HIV testing. The dentist was no
longer in practice, and he could not provide a complete list of
his former patients. However, a partial list was compiled from
names provided by insurance companies, Medicaid records,
billing and other records from the practice, and from other
dental offices in the area. Patients who had not been tested for
HIV at the local county public health unit were notified by the
Florida Department of Health and Rehabilitative Services. By
the end of 1991, 2 of the approximately 1 100 former patients
tested were found to be HIV-seropositive (Patients B and C).

A fourth patient (Patient D) was identified by confidentially
matching the names of the former paticnts to the state’s re-
ported AIDS cases. Three former patients (Patients E, G, and
H) notified the CDC that they were infected with HIV. An-
other patient (Patient F) was identified during the epidemio-
logic investigation of Patient E.
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Table 1. Characteristics of the Dentist and the HIV-infected Patients Identified in the Dental Practice®

Patient Identificd Risk Cd +/ MHA-TP HBsAgt Anti-HB_#
Factor for HIV ul® FTS5-AB5%
A No = 50 Megative MNegative MNegative
B No 222 Megative Mot done Megative
C Unconfirmed < 50 Megative Mot done Megative
D Yes Mot done Megative Negative Positive
E No 567 Negative MNegative Megative
F Yes 253 Megative Negative MNegative
G No 400 Negative Negative MNegative
H Yes 640 Megative Positive Positive
Dentist Yes 190% MNegative Megative Positive

* O+ = CDd lymphocytes; FTA-ABS = fluorescent Treponema palfidum antibody absorption: HBsAg = hepatitis B surface antigen; anti-HBe
= antibody to hepatitis B core antigen; MHA-TP = microhemagglutination assay for antibodies 1o Trepomema pallidum.

t AL initiation of epidemiclogic investigation.
1 Ar time of AIDS diagnosis.

Epidemiologic Investigations of the Patients and Dental
Practice

The patient investigations included interviews with the pa-
tients and with their families and friends; discussions with their
health care providers about possible exposures to HIV; review
of medical, dental, and related records; and serologic testing of
the patienis’ sex pariners.

In March 1990, the dentist permitted a single interview with
the CDC. During this interview, the dentist was informed that
one of his patients had been diagnosed with AIDS and that this
patient had no identified risk factors for HIV infection. With
the dentist’s consent, a blood sample was drawn for DNA
sequence analysis (o determine the degree of relatedness of his
virus to that of Patient A. Information about the dentist’s
medical history was obtained from interviews with his health
care providers and family and from a review of his medical and
dental records.

Employees of the dental practice were tested for HIV infec-
tion and were interviewed on multiple occasions regarding
infection control and other work practices in the dental office.
The dental office was inspected in October 1990, approximately
14 months after it had been sold to another dentist.

Laboratory Investigation

Human immunodeficiency virus strains from persons with an
epidemiologic transmission link have been shown 1o exhibit a
closer genetic relatedness than do strains from persons without
such a link (7-9). To determine the relatedness of the viruses,
blood specimens were obtained from the dentist and from the
cight infected patients. Samples from 35 HIV-infected patients
receiving care at clinics within the same geographic area as the
dental practice served as controls. Computer-based methods
including genetic distance measurements and amino acid sig-
nature pattern analysis were used to compare the DNA se-
quences of an approximately 240-nucleatide portion of the
C2-¥3 domain of the dentist’s virus to that of the other viral
strains (50). The C2-V3 domain of the envelope gene was
chosen because this domain contains nucleotide sequences
with sufficient variability to distinguish strains and because this
region has been used in previous studies of epidemiologically
linked infections (7-9).

Results

Characteristics of the eight infected patients identified
in the dental practice are summarized in Table 1. An
iliness possibly compatible with acute retroviral syn-
drome was found only for Patients A and F. No patient
received blood or blood products.

Paticnt A denicd injecting drugs, and her two re-
ported boyfriends before her AIDS diagnosis tested
scronegative for HIV in 1990. Her six dental wvisits,

which occurred between Movember 1987 and June 1989,
included one examination, two prophylaxes, two cos-
metic bondings, and one visit for extraction of her max-
illary third molars (Table 2). The patient recalled that
the dentist wore gloves and a mask during the proce-
dures. Dental x-rays taken during the spring of 1990
showed no additional extractions.

Medical records indicated that 4 weeks after the den-
tal extraction, she was evaluated for a sore throat. She
was afebrile, and her ulcerated tonsils and anterior cer-
vical lymph nodes were moderately enlarged. The diag-
nosis was pharyngitis and aphthous ulcers; no indica-
tion exists that an acute retroviral syndrome was
considered. She was diagnosed with oral candidiasis in
May 1989 {17 months after the extraction) and with
AIDS in December 1989 (24 months after the extrac-
tion), when she developed Preumocystis carinii pneu-
monia. At that time, she was first tested for HIV anti-
body and was found to be seropositive.

Patient B reported that her only sex partner since
1978 was her husband, who tested seronegative for
HIV. She denied injecting drugs.

Her 21 dental wisits, between December 1987 and
July 1989, included four extractions (see Table 2). Other
procedures included three prophylaxes, three periodon-
tal scalings, one examination, two restorative fillings,
and ten fixed and removable prosthodontics. She re-
called that the dentist wore gloves and a mask. She also
recalled cutting her tongue on a tooth that was “*sharply
filed'" during preparation for a bridge; however, she was
unaware of any injury that the dentist may have sus-
tained at that time.

Paticnt C denied having sex with men and injecting
drugs. He reported multiple heterosexual partners but
could name only 14 former female sex partners since
1978, and he was unaware that any were infected with
HIV. Nine of these former partners were located and
were found to be HIV seronegative. The possibility that
Patient C had engaged in high-risk behaviors was raised
during interviews and record reviews; however, behav-
ioral exposures to HIV could not be documented.

He made 14 wvisits to the dental office between De-
cember 1984 and May 1989; the procedures included
two extractions, two examinations, six restorative fill-
ings, four prophylaxes, one periodontal scaling and one
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Table 2. Dental Appointment Dates for Patients A, B, C, E, and G*

Year January February March April May Tune July August September October Movember December
1987 All6) A&B(1T)H
B(21)
1984 B(12) E(18,73,30) B&E(11)t B(1,4,8,15, B(1,8,23,26) B(20) B(8) A(23,29,30)
E(5,28) 16, 18) E(2,9,19%) E(3,7,100 C(t)
G(18,25) B&E(29) E(8)
1989 B&C(201F (10, 16) B{10) C{19) A(29) B(21,27) Practice closed

* Letters indicate patients; numbers in parentheses indicate day of the month,

T Shared-visit days.

cosmetic bonding (see Table 2). Nine of these wisits,
including both of the extractions, occurred in 1984 and
1985, before the dentist began to wear gloves routinely
(Figure 1). The patient did recall that the dentist wore
gloves and a mask during his visits in 1988 and 1989,

Patient D, a man who had behavioral risks for HIV
infection, was diagnosed with AIDS in 1989, He had 18
visits to the dental office between June 1985 and May
1989. The procedures included five examinations, five
extractions, six prophylaxes, two periodontal scalings,
four removable prosthodontics, and two restorative fill-
ings.

Patient E denied injecting drugs. Of her ten known
sex pariners since 1978, two had died from non-HIV-
related causes and were not known to be at risk for
HIV infection. Each of the remaining eight was tested
for HIV antibody; one was seropositive. This man (Pa-
tiecnt F) had other risk factors for HIV infec-
tion and was also a patient of the dentist. Patient E
reported infrequent sexual contact with Patient F, the
last contact occurring in the fall of 1988, Because of her
concern about Patient F's high-risk behavior, she was
first tested for HIV antibody in October 1988, Patient E
was seropositive, whereas Patient F was seronega-
tive.

Billing records and receipts indicated that Patient E
made 14 visits to the dentist between June 1988 and
December 1988 (see Table 2). The procedures included
four examinations and radiographs, two prophylaxes,
two root canal therapies, one restorative filling, six
fixed prosthodontics, and one fluoride treatment. She
reporied that the dentist wore gloves and a mask during
her visits.

Patient F tested negative for HIV antibody in October
and December 1988, but he tested positive during the
epidemiologic follow-up investigation in December
1990,

In September 1989, his medical records indicate a
l-weck history of sore throat, loose stools, and head-
ache; other symptoms included decreased appetite, fa-
tigue, myalgia, and an earache. He had a temperature of
38.1°C and tender anterior cervical adenopathy; his
leukocyte count was 3300/uL, and he had a lymphocyte
count of 693/ul.. A diagnosis of tonsillitis was made,
and a throat culture yielded **normal respiratory flora.™
No HIV-antibody test was done at that time, nor does
any indication exist that an acute retroviral syndrome
was considered. This illness occurred approximately 1
year after Patient F’'s last reported dental appointment
(August 1988) and his last sexual contact with Patient E

(Autumn 1988) and 9 months after his last negative HIV
antibody test (December 1988).

Review of Patient F's medical and other records es-
tablished a history of behavioral risk factors for HIV
infection. Only one dental visit was documented by
billing records, although he reporied five or six visits
during July and August 1988 for examination, radio-
graphs, prophylaxis, extraction, restorative fillings, and
root canal therapy.

Patient G denied, since 1978, sex with men and in-
jecting drugs. He first tested positive for HIV during
screening for plasma donation in November 1990, He
had been HIV seroncgative when he donated blood in
1986, and his two reported female sex partners since
1986 were HIV seronegative.

Patient G's dental records could not be located, but
records from an alcohol rehabilitation facility docu-
mented two visits in July 1988 for root canal therapy
and a restorative filling (see Table 2). He could not
recall whether the dentist wore gloves or a mask.

Patient H has acknowledged behavioral risks for HIV
infection. He made three visits to the dentist between
September 1985 and July 1986 for prophylaxes, exami-
nation, and gingivectomy.

With the exception of patients E and F, none of these
patients named each other as a sex partner, and all
denied sexual contact with the dentist. For all of the
patients, local anesthesia was the only anesthetic ad-
ministered, and none could recall an injury to the den-
tist that would have exposed them to his blood (for
example, a needlestick or a cut with a sharp instru-
ment).

Laboratory Findings on Patients

The nucleotide sequences of the C2-V3 domain of the
viruses from Patients A, B, C, E, and G were closely
related to those of the dentist’s virus. The average
nucleotide variation ranged from 3.4% 1o 4.9% (50), a
range similar to those previously observed for HIV
strains from persons whose infections were known to be
epidemiologically linked (7-9). In contrast, the viruses
from Patients D, F, and H, each of whom had high-risk
behaviors, were not closely related to the dentist’s vi-
rus, and differed by 13.6% and 10.7% for Patients D and
F, respectively (50). This degree of genetic difference
has been found among strains of HIV that were epide-
miologically unrelated. Preliminary analysis indicates
that the virus from Patient H is also not closely related
to that of the dentist. No instance of comparable viral
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sequence relatedness was identified among the viruses
from the 35 local controls (50). The HIV strains from
paticnts A, B, C, E, and G were significantly closer in
their DNA sequences to the dentist’s virus than control
patients (P = 6 % 107 ", Wilcoxon rank-sum test) (50).

An unusual pattern or signature of eight noncontigu-
ous amino acids encoded by V3 nucleotides was found
in the dentist’s virus. The viruses from Patients A, B,
C, E, and G, had at least 7 of the 8 signature amino
acids. This degree of agreement was not found in the
viruses from the dental patients with behavioral risks
for HIV infection, the local controls, or a reference set
of sequences from 32 HIV-1 strains (P = 8 % 107 %,
Wilcoxon rank-sum test) (50). This finding, together
with the genetic distance analysis, suggests that the
virus from the dentist and those from Paticnts A, B, C,
E, and G formed a cluster of genetically similar strains
that were distinct from the viruses of the patients with
identificd risks for HIV infection and from the viruses
of 35 local control patients.

Interview with the Dentist

The dentist recalled having sustained needlestick in-
juries from anesthetic needles before he was diagnosed
with HIV infection, but did not recall sustaining any
percutancous injuries after learning he was HIV posi-
fve.

The dentist reported nonoccupational exposures to
HIV, and he believed that he had been infected through
these exposures, although the exact time of infection
remains unknown. He was unaware that any of his
patients were infected with HIV, although he suspected
that as many as ten patients may have been at risk for
HI1V infection. He denied sexual contact with any of his
paticnts,

Medical History of the Dentist

Review of the dentist’s medical records showed that
he was diagnosed with symptomatic HIV infection in
late 1986 and with AIDS in September 1987, as indi-
cated by a biopsy result diagnostic of Kaposi sarcoma
of the palate and a CD4 + lymphocyte count of 190/uL.

Zidovudine therapy was begun in early November 1987
but was discontinued from 16 December through 23
December 1987 because of neutropenia (see Figure 1).
It was then continued at different doses throughout the
time he remained in clinical practice.

In May 1988, examination of the palate showed pur-
plish discoloration of the mucosa of the entire hard
palate without ulceration or exophytic growth. The re-
mainder of his physical examination was unremarkable.
From 6 June through 20 June 1988, he received a total
of 2750 rads of radiation therapy to his palate. This
treatment resulted in mucositis at the end of therapy.
By 6 July 1988, the palatal lesions had regressed, and
the mucositis reaction had subsided. According to his
medical records and interviews with his health care
providers, he remained relatively asymptomatic except
for fatigue until March 1989, when several lesions in-
dicative of Kaposi sarcoma were noted on his abdomen
and thorax. In June 1989, he was hospitalized with a
presumptive diagnosis of P. carinii pneumonia. Accord-
ing to medical records, in the summer of 1989 his cu-
taneous Kaposi sarcoma lesions were treated with lig-
uid nitrogen, and he reported that he wused an
electrocautery unit kept at his home to self-cauterize
some of the lesions. In the summer of 1982, he stopped
practicing dentistry. During the time he was in practice,
his medical records did not indicate thrombocytopenia
or any other bleeding disorder, hand dermatitis, injury,
or dementia. No indication of peripheral neuropathy
was present, although no record of a detailed neurologic
examination or testing for neurologic dysfunction was
found in the medical records.

In October 1989, the Kaposi sarcoma progressed to
involve his lungs, and he was treated with alpha-inter-
feron and chemotherapy. He died in September 1990,

The Dental Practice

The dentist had a general practice at one location
from 1981 to 1989. He was in solo practice except from
September 1985 through February 1986, when he had an
associate. In the summer of 1989, the office was sold to
another dentist. The patient records were dispersed and
many office records, such as appointment books, were

PatientA |* | & Visits
Patient B |x  ax & | 21 Visits
paiemc|_ _ _ A * 14 Visits
Patient E | | 14 visits
Patient G || 2 Visits
Figure 1. Chronology of the den- fagr
tist"s medical history and patient De' Im'.stls b AT —
visit dates. * Days that Patients A, Hi sy Hg"' MIES RT® gﬁﬁ
B, C, E, and G shared visits. _ISH}I"_.I' e
8 The dentist’s radiation therapy 1] ] ; I 1 I i |
for Kaposi sarcoma of his palate.
dx = diagnosis. 1985 1986 1987 1988 1989 1990
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discarded. The office was remodeled, and most of the
dental equipment was replaced. The office staff stated
that there had been no electrocautery unit in his office
practice,

All 16 persons identified as having been employed in
the dental practice, including receptionists, hygienists,
and assistants, were located and interviewed. All tested
seronegative for HIV antibody. Staff members were not
aware of any patients who were known to be infected
with HIV or of any who had been sex partners of the
dentist.

Staff members reported that since 1987, the dentist
had received one prophylactic treatment from the hy-
gienist and on one or two occasions had had an unspec-
ified liquid medication placed on a palatal lesion using a
cotton-tipped applicator that was then discarded. To the
knowledge of staff members, the dentist received no
other treatment and did not perform any treatment on
himself in his office.

Infection Control Practices

Barrier precautions were fully introduced into the
practice by early 1987; all staff with patient contact
wore latex gloves and surgical masks for patient-care
activitics when appropriate. On most occasions, gloves
were changed and hands were washed between patient
contacts. Occasionally, however, gloves were washed
rather than changed. Masks reportedly were changed
infrequently. No staff member reported noticing any
dermatitis or other lesions visible on the dentist or
witnessing the dentist sustain a percutancous injury dur-
ing paticnt treatment.

By 1987, all surgical instruments used in the practice
were autoclaved; other heat-tolerant instruments were
autoclaved when time and instrument supply allowed or
were immersed in a 2% glutaraldehyde solution for
varying periods, usually of at least 20 minutes duration.
Dental equipment such as prophylaxis angles and air
and water syringe lips were either wiped with alcohol or
immersed in 2% glutaraldehyde after each patient en-
counter. Some disposable items, such as saliva ejectors,
high-speed evacuation tubes, and prophylaxis cups,
were occasionally reused after being immersed in 2%
glutaraldehyde, usually for at least 20 minutes. Hand-
pieces were wiped with alcohol afier each patient en-
counter; water lines were not flushed between patients.

The dental practice had no written infection control
protocol or consistent pattern for operatory cleanup and
instrument reprocessing. No office protocol existed for
reporting or recording injuries such as needlesticks or
other percutaneous injuries involving sharp instruments
or devices.

Only local anesthetic was used in this practice, and
anesthetic needles were either recapped by the dentist
using a two-handed technique or remained uncapped
and were recapped by the assistant on completion of
the dental procedure. By 1983, only single-use dispos-
able anesthetic carpules and disposable needles were
used. Staff members reported no instance in which a
needle or carpule was reused on different patients; how-
ever, the same needle was routinely used multiple times
on the same patient when multiple injections of local

anesthetic were required. The dentist did not document
his use of local anesthetic in patient records.

Days of Shared Visits

On four occasions, two of the five infected patients
whose viruses were related to that of the dentist were
seen in the dental office on the same day (see Table 2,
Figure 1). Those with shared wvisit days included Pa-
tients A, B, C, and E; Patient G did not share any visit
days with the other four patients.

The five paticnts made a total of 48 wvisits to the
dental office from Movember 1987 until the close of
practice in July 1989, To examine the likelihood that the
five patients shared visit days, conditional probabilities
were calculated based on the number of visits made by
each patient between November 1987 and July 1989, the
interval during which at least two of these five HIV-
infected persons were patients of the dentist. The prob-
abilities were calculated assuming that visits occurred
during days on which the dentist’s office was open,
without allowing multiple visits for the same patient on
the same day. These shared-visit days probably oc-
curred by chance alone (P > 0.2). Because appointment
books no longer existed, neither the order nor the time
of day could be determined for any of the shared-visit
days.

Patients A and B were seen on 17 December 1987
(see Table 2). Patient A had two extractions while re-
ceiving local anesthetic. Patient B was examined for a
toothache, and a radiograph was taken; no invasive
procedures were done, although she had an extraction 4
days later. No indication exists that a handpiece was
used on either of these patients on this day.

On 11 July 1988, Patient B had periodontal scaling
and an extraction. Patient E had a crown placed on a
maxillary bicuspid tooth. Patient B received local anes-
thetic, but we could not determine whether an anes-
thetic was used for placement of Patient E's crown
because the tooth had previously had a completed root
canal. It is unlikely that instrumenis used for the peri-
odontal scaling and extraction would also be used to
place a crown.

On 29 August 1988, Patient B had a bridge placed,
and Patient E had plastic restorations placed on two
maxillary anterior teeth. Although it is probable that
local anesthetic was used on both patients on this day,
the other instrumentation would differ. We could not
determine whether the dental handpiece was used dur-
ing the placement of the bridge; however, it would have
been used for the restorations on patient E.

On 20 January 1989, Paticnts B and C had prophy-
laxes. Patient B’s prophylaxis was done by the dental
hygienist; howewver, we could not determine whether
Patient C’s prophylaxis was performed by the dentist or
by the hygienist. It is unlikely that either patient had
local anesthetic administered on that day.

Discussion

The findings of this investigation led us to conclude
that five patients of a dentist with AIDS became in-
fected with HIV during their dental care. We support
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this conclusion because the five patients had no other
confirmed exposures to HIV; all had invasive proce-
dures done by the dentist; and DNA sequence analyses
of the HIV strains from these five patients indicate a
high degree of similarity among the strains and that
which infected the dentist. These HIV strains were dis-
tinct from those infecting the three patients in the prac-
tice who had identified risk factors for HIV infection
and from 35 HIV-infected persons residing in the same
geographic area.

Our investigation is the first to report the transmis-
sion of HIV to patients during receipt of health care,
although HIV transmission from infected paticnts to
health care workers is well documented (10-12). In ad-
dition, transmission of HBV, another blood-borne virus,
from infected health care workers to patients has been
reported repeatedly since the early 1970s. More than
330 cases of HBV transmission from health care work-
ers to patients occurring during invasive procedures
have been reported (13-32) (Shapiro CN, CDC, unpub-
lished data). Virtually all cases have involved clusters
associaled with care by 33 HBV-infected health care
workers, including 9 dentists and 20 surgeons. Although
percutaneous transfer of blood was the most likely
mechanism of HBV transmission from health care
worker to patient, the specific incident which resulted in
transmission was not identified in any of the 33 episodes
investigated.

In none of these studies involving an HBV-infected
surgeon or dentist was patient-to-patient transmission of
HBV believed to have been a mechanism of transmis-
sion. However, in other health care settings, patient-to-
patient transmission of HBV has been attributed to con-
taminated common-source vehicles, including jet guns,
multidose wvials of heparin and local anesthetic, and
fingerstick devices (33-36).

Although the precise circumstances or mechanism of
HIV transmission in this Florida dental office remains
unclear, the preponderance of data support direct den-
list-to-patient transmission rather than a patient-to-pa-
ticnt route. The dentist continued to do many invasive
procedures after he was diagnosed with AIDS. This
period includes the interval during which his zidovudine
was discontinued and during which a course of radiation
therapy was administered. All five patients had invasive
procedures done after the dentist was diagnosed with
AIDS and had evidence of severe immunosuppression.
Low CD4 + lymphocyte counts are associated with
higher viral titers in the blood (37) and therefore could
be associated with an increased likelihood of transmis-
sion if an injury to the dentist occurred. In addition,
interviews with the dentist’s health care providers and
his office staff indicated that, after he was diagnosed
with AIDS, he frequently experienced fatigue, a factor
which may have increased the likelihood of injury.

There were multiple opportunities for the dentist to
have injured himself during invasive procedures done
on these patients, especially during periods of fatigue
and ill health. In a survey of self-reported sharps inju-
ries in 89 dentists, 32% reported 2 or more per month,
and 3% indicated more than 15 such injuries per month
(38). Another survey of 1132 dentists found a median of
one sharps injury per month (39). Further, although

undocumented, the possibility that the dentist had a
peripheral neuropathy cannot be ruled out; peripheral
nervous system dysfunction has been noted in 9% to
35% of patients with AIDS (40-43).

All five patients received multiple injections of local
anesthetic, and a sharps injury during anesthetic admin-
istration could have resulted in contamination of the
syringe apparatus with the dentist’s blood, after which
additional anesthetic may have been injected into the
same patient. A sharps injury could also result in direct
contact of the dentist’s blood with the patient’s inflamed
or nonintact oral tissues during the invasive procedures.
Although the dentist began to routinely wear gloves in
1987, gloves do not prevent most imjurics caused by
sharp instruments.,

Human immunodeficiency virus does not remain via-
ble for extended periods outside the body, and it is
susceptible to commonly used germicides, including
those used in the practice (4). Interviews of staff mem-
bers indicate that, before use on patients, all instru-
ments were cleaned and reprocessed by methods known
to inactivate HIV, although these methods may not
comply with recommendations designed to kill more
resistant organisms.

If contaminated instruments or ecquipment are as-
sumed to be the principal factor in these transmissions,
onc would expect 1o see a clustering of patient appoint-
ments. Although some shared-visit days were docu-
mented, these probably occurred by chance alone. Ad-
ditionally, the procedures done on these shared visit
days probably did not involve the use of the same
instruments on more than one of the infected patients.
Questions have been raised about the possible role of
the dental handpiece in these transmissions. It is un-
likely that a high-speed dental handpiece was used on
both patients on any of the shared-visit days, and, to
date, no studies have confirmed the transmission of
blood-bome viruses such as HIV or HBV through the
dental handpiece or other dental equipment.

The dentist denied having sex with any of his pa-
tients. One HIV-infected person subsequently contacted
the CDC and reported having had sex with the dentist
in the carly 1980s and occasionally receiving dental care
from this dentist before moving from the area in 1985.
However, no patient records exist to confirm these
data. No other persons who were both sex partners and
patients of the dentist have been identified.

The possibility that these infections were intentionally
transmitted has been hypothesized. Interviews with
family, staff, health care providers, patients, and others
who knew the dentist have not provided any support for
this hypothesis. The dentist initially cooperated with
our investigation and provided a blood specimen for
genetic sequencing to be compared with patients” spec-
imens. Additionally, most of the procedures done by
the dentist were routinely observed by staff, all patients
were awake during the procedures, and no unusual be-
havior was noted or suspected by either patients or staff
members.

Some have hypothesized that the dentist might have
had an exceptionally high titer of virus or an easily
transmittable strain of HIV. The titer of HIV in the
dentist’s blood obtained in March 1990 is currently be-
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ing determined, although it is unclear how accurately
this result would reflect the wiral titer in his blood
between 1987 and 1989. Strain-specific virulence factors
for HIV transmission have not been identified; further,
no evidence was found to suggest HIV transmission
from these patients to their sex partners.

The five patients identified in our investigation remain
the only reported cases of HIV transmission from an
infected health care worker 1o patients during invasive
procedures. Results from six other studies of patients
exposed to HIV-infected surgeons or dentists have not
shown transmission (44-49), Of the 1246 patients of
these health care workers who are known to have been
lested, one was positive for HIV infection; however,
this patient had behavioral risks for HIV infection and
wias probably infected before his surgical procedure
(48).

The risk for transmission of blood-borne infections,
including HBV and HIV, from an infected health care
worker to a susceptible patient during an invasive den-
tal or surgical procedure may depend on several factors,
including the type of procedure, the infection control
precautions, and the individual technique of the health
care worker. The relative importance of these and per-
haps other factors in predicting the risk for such trans-
mission is poorly understood and requires further study.

Currently available information indicates that when
health care workers adhere to recommended infection
control procedures, the risk for transmitting HBY from
an infected health care worker to patients is small, and
the risk for transmitting HIV is probably even smaller.
These small risks should not deter patients from seeking
necessary surgical or dental care.
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Dreary will be the morning when you and | awake and lcopards arc gone; when
starlings in hordes no longer chatter in the plane trees gossiping about the adven-
tures of the day to come; when the lone tomeat fails to return from his night's
excesses; when robins cease to cry out their belligerent challenges to the bushes
beyond the lawns; when the skics lack larks and the shrubbery lacks sex-obsessed
rabbits hopping after each other; when hawks cease their eternal, circling search-
ing and the gullery by the rocks falls silent; when the diversity of specics no
longer illuminates the morning hour and the diversity of men has vanished like the
last dawn-afflicted star: if this be the morning we must awaken to, then may I,

please God, have died in my sleep.

Yet it is the morning that, knowing or unknowing, we strive for: you, I,
capitalisis, socialists, yellow, white, brown. It is the morning that professors
demand in common with policemen, that the philosophics of two centurics have
praised, the morning of identicality, of the commonly induced conditioned reflex,
the morning of egalitarian actuality, of the brave new world, of order beyond
argument, of gray shadows beyond distinction, of uniform response to uniform
stimulus, the morning of a tinkling bell and sheep proceeding to pasture. Let me

never wake.

Robert Ardry
The Social Contract
New York: Atheneum, 1970 p. 367
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