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Abstract
Chronic liver disease and cirrhosis were the ninth leading cause of death in Brazil in 2011. Infectious
complications are major factors for morbidity and mortality in liver transplant recipients. Oral infection is
a cause of systemic infection for both liver transplant candidates and recipients. Liver transplant patients
are at high risk of oral infection and preventive measures are mandatory. Oral treatment is feasible to the
majority of patients awaiting liver transplantation. However, protocols for oral lesions management in
liver transplant patients are not established in literature yet. The aim of the present study is to describe
an oral health protocol for liver transplant patients based in our 12 years of experience in diagnosing and
treating oral disease in the Liver Transplantation Clinic, Federal University of Bahia, Brazil. This protocol
was developed by a multidisciplinary team of transplant surgeons, hepatologists, transplant nurses and
dentists. All patients are evaluated by the hepatology team that assess liver disease severity and refer
them to oral care. The oral assessment is carefully carried out. Additional complementary examinations
are necessary to conclude diagnosis and proceed to an individual treatment plan. When oral surgery is
necessary, coagulation factors, liver disease severity and the extent of surgical procedure are evaluated for
each patient.
Keywords: Liver transplantation, oral health, treatment protocols, chronic liver disease

Introduction

Chronic liver disease (CLD) and cirrhosis were the ninth leading
cause of death in Brazil in 2011. This position in the mortality
rank was estimated by considering the number of deaths
attributed to chronic viral hepatitis, liver malignancies tumor,
liver alcoholic disease, non-alcoholic chronic hepatitis and liver
cirrhosis in the reported year [1].
Portal hypertension (PH) is the principal consequence of
cirrhosis. From 80% to 90% of asymptomatic cirrhotic patients
are estimated to have an increase in the hepatic venous pressure
gradient. Decompensated liver disease, as complication of PH,
is associated to esophageal or gastric varices, variceal bleeding,
ascites, spontaneous bacterial peritonitis, hepatorenal syndrome,
portopulmonary hypertension, hepatopulmonary syndrome,
hepatic encephalopathy, portal hypertensive gastropathy,
enteropathy and colopathy; and disturbances in the liver metabolism. The severity of PH complication represents the first
cause of hospital admission, death and liver transplantation
[2]. Infectious complications are major factors for morbidity
and mortality in liver transplant recipients [3].

Oral infection is a potential risk of systemic infection for both
liver transplant candidates and recipients [4,5]. Oral treatment is
feasible to the majority of patients awaiting liver transplantation.
However, protocols for oral lesions management in these patients
are not established in literature yet [4].
The aim of the present study is to describe an oral health
protocol for liver transplant patients based in our 12 years of
experience in diagnosing and treating oral disease in these
patients.

Review

Systemic complication from oral bacterial infection

Odontogenic infections are associated with systemic diseases
[6,7]. The advancement on the classification and detection of
oral microorganisms that are restricted, in normal conditions, to
the oral cavity has highlighted the importance of considering
oral foci as a possible source of systemic complications. Chronic
periodontal diseases are among the most prevalent chronic
infections in humans. Oral infection can also be the site of
origin for spreading pathogenic microorganisms to distant
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body sites, especially in immunocompromised individuals.
Other complications, such as brain and liver pyogenic abscess,
have also been related to oral infections [8-11]. Although
approximately 50% of pyogenic liver abscess (PLA) cases
are considered as cryptogenic, PLA formation is generally
attributed to the transmission of infection via three major
routes: biliary tract, portal vein, and hepatic artery [9]. Recent
reports have associated periodontal disease to PLA. A female
patient with history of chronic periodontal disease that
suffered a cardiopulmonary arrest was investigated by autopsy.
Several periodontopathic bacterial species in the PLA were
identified, including Fusobacterium nucleatum, Treponema
denticola, Prevotella intermedia and Porphyromonas gingivalis
[9]. Another case reported that Fusobacterium nucleatum was
the etiologic agent for LPA in an immunocompetent patient
with periodontal disease [10].
The evolution of periodontal disease may lead to periodontitis
characterized by inflammation and infection of the ligament
and alveolar bone supporting the teeth. Periodontal pathogens,
inflammatory mediators produced in periodontal tissues, might
enter the bloodstream, causing systemic effects. Chronic
periodontitis has been suggested as a risk factor for cardiovascular diseases, bacterial endocarditis, diabetes mellitus,
and respiratory disease, among others [6,7,12,13]. Tobacco
smoking, demographic factors, socio-economic status, several
general diseases, multiple drug use and psychological stress
are risk factors for periodontitis [13].
Many factors may trigger odontogenic bacteremia, evidencing
the necessity of antibiotic prophylaxis in immunocompromised
patients. Some risk practices are routinely performed by patients,
such as chewing and tooth brushing; others are inherent
to dental treatment, such as periodontal procedures, tooth
extractions, insertion of orthodontic appliances and endodontic procedures [6,14]. Odontogenic bacteremia is transient,
ranging 30-60 minutes, in blood [15-21]. However, in immunosuppressed patients, microorganisms from the infe- cted site
may reach peripheral capillary system and organs, such as heart
and lungs, in less than 1 minute after an oral procedure [6].
Oral bacteria are derived from highly specialized and distinctive communities of organisms that reside on a variety of
different environmental niches in the human mouth, such as
mucosal surfaces of the tongue, cheeks, palate, tonsils and
dental microbial biofilms. Dental biofilm is predominately
composed by anaerobic Gram negative species that induces
a local and systemic inflammatory response, leading to periodontal tissue destruction. The periodontal microbiota is
particularly heterogeneous; over 400 species have been
identified by molecular biology methods. However, a
significant proportion of the total oral microbiota remains
unculturable [22].
A study has determined the prevalence and levels of 11
pathogenic bacteria associated with systemic diseases in
subgingival dental biofilms obtained from periodontal sites
of subjects with chronic periodontitis and periodontal health,

doi: 10.7243/2053-6623-2-2
using the checkerboard DNA-DNA hybridization technique.
Predominant species identified were Corynebacterium
diphtheriae, Enterococcus faecalis, Staphylococcusaureus,
Acinetobacter baumannii and Escherichia coli. Most of the
species were detected in higher prevalence and in more
severe infection levels among patients with periodontitis. In
particular, C. diphtheriae, E. coli, E. faecalis, P. aeruginosa and
S. aureus were significantly more prevalent and detected in
higher counts in diseased sites of patients with periodontal
disease, compared to healthy subjects (p<0.05). These results
suggest that the oral cavity can act as a reservoir of pathogenic
species of bacteria that may cause infection in distant body
sites [23].
Standardized dental care should be recommended to all
transplant patients, not only to those awaiting transplantation,
but also during immunosuppressive therapy after surgery. A
survey comprising 294 transplants centers in United States
have shown that 38% of the centers reported at least one
occurrence of dental infection prior transplantation that have
postponed transplant surgery. At least one case of posttransplantation sepsis related to oral infection was reported
by 27% of the centers and 83% recommended antibiotic
prophylaxis in any case of transplantation [5]. A study among
liver transplant candidates found high prevalence of poor
oral health status and odontogenic antibiotic prophylaxis,
periodontal treatment, and treatment of periapical lesions or
abscesses. Extraction of root fragments was associated with
reduction in mortality (p<0.001), particularly in patients with
advanced liver disease [4].

Oral health in liver transplantation candidates and
transplanted subjects

It is a consensus in literature that cirrhotic patients have poor
oral health status [4]. In 1996, an Italian study has proposed
a guideline to evaluate oral health status in liver transplant
candidates [24]. This study has pointed out the increased
risk of infection by immunosuppression in liver recipients
and the necessity to evaluate their dental health prior liver
transplantation. Patients presented very poor dental hygiene
(85%), advanced periodontal disease (45%), dental caries (67%)
and periapical lesion (20%). Dental treatment guidelines before
transplantation were described, and antibiotic pro-phylaxis
before invasive dental procedures was recommended, but
no protocol for severe liver disease was proposed.
The risk of operating a cirrhotic patient should be considered more carefully, because of the possibility of bleeding
and infection [25]. A German study with 80 liver transplant
candidates reported poorer oral health among the alco
holics. High rate of complications after treatment prior to
transplantation, frequently among alcoholic and Child-Pugh
stage C patients, recommends extra care with radical prophylactic dental sanitation. According to these authors, only
absolutely necessary sanitation should be carried out prior
to transplantation [25].

2

Lins et al. Transplantation Technology 2014,
http://www.hoajonline.com/journals/pdf/2053-6623-2-2.pdf

A study with 300 liver transplant candidates investigated the
presence of gingivitis, dental plaque, dental caries, periodontal
disease, edentulism, and xerostomia. Out of these 300 patients,
31.7% had viral hepatitis, 26% had alcoholic cirrhosis, and
the prevalence of dental disease was similar to that found
in the other liver transplant candidates, showing other liver
disorders. Relevant risk factors for plaque-related gingivitis
and caries included intervals of more than 1 year since the
last dental examination, smoking, and diuretic therapy. These
aspects are related to inadequate oral hygiene and reduced
salivary flow [26].
In our study among 131 cirrhotic patients awaiting liver
transplantation in Bahia, Brazil, we found high prevalence
of poor oral health status and odontogenic infections, high
alcohol consumption (71%) and smoking (50%). Out of these
patients, 99% were partially edentulous; 51% had chewing
difficulties; 48% experienced reduced salivary flow, 25% had
periodontitis, 48% had periapical lesion, 49% had abscesses,
and 45% had root fragments. The most frequent indication
for liver transplantation was cirrhosis secondary to hepatitis
C virus infection (42%) and alcoholic liver disease (30%), both
associated to poor oral health. Twenty-one patients were
lost of follow-up. Out of the remaining 110 patients, 63(57%)
underwent dental treatments with complications in only two
cases. Our results have shown favorable outcomes with few
complications and low mortality among the group of treated
patients (treated patients, 31% versus 79% in untreated
patients). Treatment of oral lesions that could represent a
source of systemic infection was feasible in the majority of
the patients and it was associated with mortality reduction,
strengthening the necessity of an established protocol [4].
Although there is greater risk of bleeding in cirrhotic patients,
we have treated all patients, performing surgical procedures
during hospitalization, using blood products whenever indicated, using a multidisciplinary approach. Therefore, oral
infection, such as periapical lesion, abscess e/or periodontal
disease, was not treated with antibiotic therapy solely.
The risk of infection in post liver transplant without pretransplant dental treatment was evaluated in a retrospective
study. Fifty-one subacute liver failure patients were included
in the study. Thirty-five patients did not have dental examination and 16 had been treated for dental foci prior to liver
transplantation. Twenty-six (74%) out of the 35 patients, had
60 infections episodes, comparing with 13 infections episodes
in 7(43%) treated patients. The infection incidence rate was
2.7-fold higher in the untreated group than in the treated
one [27].

Oral cancer prevention in immunosuppressed patients

Oral mucosal lesions are also frequent in cirrhotic patients. This
fact indicates the needing of dental examination in order to
prevent oral cancer, especially in cases of trauma associated
with poor hygiene. A male liver transplant recipient, receiving
tacrolimus (5 mg/day) and prednisone (20 mg/day), presented
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leukoplakia on the floor of the mouth four months after transplantation; four months later, a squamous cell carcinoma has
developed at the site of this lesion. The rapid transformation
of the lesion suggested that immunosuppression in transplanted patients with premalignant lesion must be considered
as an important risk factor for oral cancer [28].
Literature also reports an increased risk of skin/lip cancer
and other solid tumors after liver transplantation, associated
with older age and the use of immunosuppression. A review
of medical records of 174 liver transplanted patients reported
that 21(12%) had developed 23 malignancies. Skin and lip
cancer accounted for 12(52%) of the 23 malignancies. The
cumulative risk for malignancy was 6%, 20%, and 55% at 5,
10, and 15 years after transplantation, respectively. The overall
relative risk as compared with the general population was
4.3(95% confidence interval: 2.4-7.1) [29]. The incidence of
tumors in 605 liver transplanted patients was 21(3.5%) tumors
in 20(3.3%) recipients. Fourteen were nasopharyngeal and
upper digestive tumors (three in floor of the mouth, two in
tonsil, one in tongue, one in pharynx, three in larynx, and four
in esophagus) and seven were lung tumors. Males presented
higher incidence of nasopharyngeal tumors, associated with
smoking and transplantation due to alcoholic cirrhosis.
Nineteen patients were men, mean age at transplantation of
47.7±8.6 years. Considering risk factors, 70% were heavy
smokers, 75% were heavy drinkers, and 70% developed acute
rejection. The incidence of these tumors was significantly
higher in transplanted patients due to alcoholic cirrhosis
compared to those transplanted due to nonalcoholic cirrhosis
(8.1% vs 0.8%; P<0.0001) [30].

Oral manifestations of fungal and viral infections in
immunosuppressed patients

The occurrence of fungal, viral infection and lip lesions in immunosuppressed patients has been reported in literature. Patients’
immunodeficiency and virulence of fungi pathogens may result
in candidiasis as a complication in organ transplant recipients
[31]. Cases of denture stomatitis lesions [4] were associated with
poor hygiene in the upper denture prosthesis, corroborating
with findings in the literature that associates poor hygiene
to the proliferation of Candida albicans [32]. Regular oral
examination and mycologic tests are recommended for liver
transplant candidates or transplanted subjects. Predisposition
to increased density of Candida spp. colonies in kidney or liver
transplantations has been reported [33]. Besides, invasive
fungal infection is associated with increased morbidity and
mortality following liver transplantation. Candida albicans
seems to be the most common pathogen. Therefore, prophylaxis is highly recommended for these high-risk patients,
when infection is presumed [34].
Survival rates in transplantation have increased after immunosuppressive therapy. Concomitantly, the use of immunosuppressant such as cyclosporine A, tacrolimus, everolimus
and mycophenolate mofetil has been associated to gingival
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overgrowth and stomatitis [35-39]. A multidisciplinary approach
is essential to evaluate and diagnose these lesions. A significant
correlation between cytomegalovirus infection (CMV) infection
and oral lesions in transplanted patients has been reported.
The study comprised 25 immunosuppressed liver or kidney
transplanted patients with stomatitis (mean age 13 years±4
years). Dental examination, mycological tests and blood tests
for CMV infection were performed in all patients. In situ CMV
was found in 13(46%) out of 18 patients with oral mucosal
ulceration. Candida albicans was identified in two cases. DNA
of CMV was found in-situ in 5.5% of all biopsies, and in 9% of
the biopsies of patients with clinical CMV infection [40]. An
atypical oral presentation of herpes simplex virus infection
in a 49-year-old woman after liver transplantation has also
been reported [41]. The clinical differential diagnosis included
chronic hyperplastic candidiasis, nodular leukoplakia and
malignant neoplasm. An excisional biopsy confirmed herpes
virus infection by immunoperoxidase staining. Oral stomatitis
in transplanted patients could be associated with type of
immunosuppressive medication, viral or Candida albicans.
In some cases, replacement or decreasing the dosage of
immunosuppressive drugs is necessary [35,36,42].
A pathogenic role of human herpesviruses such as EpsteinBarr virus (EBV) and CMV has been showed by literature. Forty
samples with apical periodontitis were analyzed by polymerase
chain reaction. EBV was detected in apical periodontitis
lesions at significantly (p<0.0001) higher frequencies (72.5%
and 50%, respectively) than in controls (both 2.5%). CMV
detection was rare in both apical lesions (10%) and controls
(0%) [43]. The EBV replication in oropharyngeal epithelial
cells seems to be infrequent. When it occurs, an impairment
of the immune system may have allowed EBV replication,
since it has been shown that individuals with evidence
of EBV replication were either on immunosuppressive therapy
or were terminally ill cancer patients [44]. More than 70%
of post-transplant lymphoproliferative disorder (PTLD) are
related to EBV. EBV mucocutaneous ulcer (EBV MCU) is a
B-cell lymphoproliferative disorder that can occur in elderly
or immunocompromised patients. A cohort of 70 transplant
recipients with EBV PTLD presented 7 patients with EBV MCU.
EBV MCU was observed in oral mucosa in 4 and gastrointestinal
tract in 3 transplant recipients. Although none of patients
had liver transplantation, it was the first report concerning
EBV MCU in solid transplant recipients. Lesions were treated
with reduction of immunosuppression, surgical resection,
rituximab monotherapy or rituximab or Velcade chemotherapy.
Appropriate diagnosis is necessary to treat accordingly [45].
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bone loss than the liver cirrhotic patients. Authors suggest
that these results might be attributed to restoration of liver
function and reduced cytokine levels.

Oral diagnosis and treatment protocol in chronic liver
disease

Liver transplant candidates are often in end-stage cirrhosis
presenting coagulation disorders, protein synthesis reduction,
and immunodepression. There are no uniform guidelines in
literature for oral treatment of liver transplantation patients.
It is necessary to establish a multidisciplinary treatment, considering disease prognosis, the severity of the underlying
hepatic disease, and the organ extrahepatic function.
Patients awaiting transplantation must be evaluated and
treated for cirrhosis-related complications to maintain overall
health, including oral health. In Brazil, poor oral health may
disable candidates for liver transplantation. In addition, oral
infections can decompensate cirrhosis, increasing health
care costs. Cost-efficient management of cirrhosis-related
complications should be an economic priority, since the
cost for treatment of decompensated cirrhosis patients is
substantially higher than that of patients with compensated
cirrhosis [47].
The attention to oral complications in liver transplant
candidates is justified by several reasons: cirrhotic patients
generally use multi-drug therapy which can reduce salivary
flow and contribute to periodontal disease, caries, candidiasis
and other oral lesions [48]; the main cause of liver disease
in Brazil and in many part of the world is cirrhosis due to
Hepatitic C Virus (HCV) infection followed by Alcoholic liver
disease (ALD) which are associated with reduced salivary
flow and untreated dental conditions or personal behaviors
that are risk factors for dental diseases [4,26,27,49]; oral
infection may decompensate cirrhosis and may contribute
to the development of PH complications such as hepatic
encephalopathy and hepatorenal syndrome; if preventive
actions for oral health are not effective, the treatment of oral
foci generally requires hospitalization and transoperative
blood requirements [4,25]; studies has demonstrated the
relationship between oral health and systemic health [4,6-13]
and the economic impact of oral complications is too high in
cirrhotic patients [4,47].
Oral diagnosis and treatment protocol in Liver Transplant
Patients is described followingly (Figure 1).

Examination

Medical and dental history should include complete evaluation:
indication for liver transplantation, presence of ascites, history
Bone loss and cirrhosis
of hepatorenal syndrome, variceal bleeding, hepatic encepLoss of bone mass has been also reported as cirrhosis compl- halopathy and spontaneous bacterial peritonitis. Laboratory
ication [46]. It is important to notice that, in this research, not examinations, cirrhosis etiology and MELD (Model for Endonly patients with liver cirrhosis had bone loss, but also the liver Stage of Liver Disease) must also be evaluated. The history of
transplanted subjects when compared to health individuals. lesion in oral mucosae, medication adverse effects, xerostomia,
However, the post transplantation group had significantly less oral habits, and the use of mouthwashes and toothpaste must
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Accessing medical and dental history

Extra and intraoral examinations:
Dental and mucosal examinations
Periodontal examination
Temporomandibular joint examination
Evaluation of complementary examinations
Laboratory examinations
Radiographic examination
salivary flow test
Plan of Treatment
Eliminating sources of trauma and oral infection:
Extraction of teeth with moderate and severe periodontal disease
Treatment of periodontal disease and caries
Use of local antimicrobial therapy with chlorhexidine (0.12%)
Evaluation and motivation of oral hygiene during treatment
Diagnose and treat oral mucosa lesions
Oral recommendations:
Use of dental floss and interproximal brush
Use of toothbrush with fluoridated toothpaste at least three times a day
Use of topical fluoride rinse or gel
Avoid cariogenic and acid diet
Patient should be followed up at least once in a year

Figure 1. Fluxogram for oral diagnosis and plan of treatment
in liver transplantation patients.

be investigated.

Extra and intraoral examination

Extra oral examination must observe facial asymmetry, temporomandibular joint disorders, and facial area should be palpated.
In addition, examination of lymph node groups should be
included: anterior cervical, posterior cervical, tonsillar, submandibular, sub-mental and supra-clavicular.
Intraoral examination must explore the oral cavity, including
cheeks, hard palate, soft palate, and maxillary sinus. Pain on
palpation of the maxillary teeth is a symptom associated with
sinusitis. Oral mucosa should be evaluated carefully along
the upper and lower gum lines and at the mucosa in general.

Periodontal examination and dental caries score

All liver candidates should be submitted to full mouth assessment of periodontal status. We adopted the World Health
Organization (1997) criteria and the European Asso-ciation of
Dental Public Health Standards, using the last one to define the
severity of periodontitis [50-52]. The following parameters must
be evaluated in each patient: clinical attachment loss, probing
pocket depth, tooth mobility, and number of decayed/missing/
filled teeth (DMFT index).Superficial caries and those without
dental pulp involvement should be treated immediately. When
dental pulp is affected, associated periodontal disease must
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be investigated, as well as liver disease severity, in order to
decide between endodontic treatment or surgical extraction [4].

X-ray diagnosis

All patients should undergo panoramic radiography. Accessing
radiographic examinations is important to diagnose intraosseous lesions and other asymptomatic occurrences not
identified by palpation. These conditions should be treated
by taking into account the liver disease severity as described
below.

Identifying reduced salivary flow and related pathologies

We use the method described by Krasse [53]. In the salivary
flow examinations, a flow between 1 and 3 ml/min is classified
as normal, while less than 1 ml/min is reduced. If salivary flow
is reduced, the patient may have a decrease in the following
salivary functions: remineralization capacity, antimicrobial
capacity, cleansing of the mouth and pH buffer capacity. Difficulties with deglutition, mastication and taste alteration may
occur. For xerostomia management in cirrhotic patients, the
use of salivary substitute or systemic sialagogue medication
depends on the underline systemic disease and comorbidities.
Adequate hydration and avoidance of potential oral mucosal
irritants are also recommended [54].
Decreased salivary output has a direct correlation with
periodontal disease, caries, mucosa lesions and candidiasis.
When periodontal disease and caries are diagnosed, they must
be treated accordingly and surgical procedures need further
evaluation. Oral mucosa lesions should be diagnosed and the
possibility of trauma association must be considered. The use
of appropriate topic medication is indicated. Diagnosis of
oral candidiasis should be performed and treated. Nystatin
suspension is the most available medication in Brazil. Cirrhotic
patients with diabetes should be instructed not to swallow
nystatin because it contains sugar. Systemic treatment should
be discussed with the hepatology team, since renal function
must be evaluated prior to medication use.
Considering CMV or EBV infections, before starting chemotherapy to treat these viruses, reduction of immunosuppression
is recommended [45]. In case of Herpes Simplex Virus (HSV),
acyclovir therapy is an effective and less expensive option
in treatment.

Risk of bleeding and infection related to oral surgery

Thrombocytopenia in patients with CLD has multifactorial
etiology, including splenic sequestration of platelets, bone
marrow suppression of platelets and decreased thrombopoietin.
Liver damage leads to decreased production of clotting factors
(fibrinogen, prothrombin, factors V, VII, IX, X, XI, protein C and
antithrombin) and increased risk of bleeding [55]. Identifying
deficient factors and replacing them using fresh-frozen plasma,
cryoprecipitate and platelets, when appropriate, is the current
therapeutic approach.
Surgical treatment of oral lesion in liver transplantation pat-
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ients has excellent results when multidisciplinary approach is
used. Our results have shown favorable outcomes with few
complications and lower mortality rate among the group of
treated patients [4]. We perform oral surgical procedures in
a hospital environment under antibiotic prophylaxis, with
the administration of blood products when necessary, and
considering the severity of liver disease. The postoperative
period is accompanied by the transplant clinic hepatology
team, allowing for adequate assessment of liver and kidney
function, and appropriate management of any possible complications [4]. It is important to consider that elective surgery
is associated with lower morbidity and mortality in cirrhotic
patients [56,57]. MELD criteria to evaluate liver disease severity
should be applied when planning surgical management.
Literature reports low postoperative mortality when MELD
score is less than 11 [57]. The MELD score for postponing an
elective surgery may vary depending on many factors, such
as resources and type of surgery (major or minor surgical
procedures). If the MELD score is over 15, we recommend
compensation of cirrhosis prior to surgery.

Chronic liver disease patients in intensive care unit

Poor oral hygiene is common in patients under intensive
care and the application of chlorhexidine has been shown
to decrease ventilator associated pneumonia in Intensive
Care Unit (ICU) [58]. It is important to notice that no invasive
procedure should be performed in cirrhotic patients admitted
to ICU. Cirrhotic subjects, needing critical care support, have
higher morbidity and mortality rates than other patients
admitted to intensive care. Their prognosis is influenced not
only by the severity of the underlying liver disease but also
by the worsening of the organ extrahepatic function [56].
However, measures improving oral hygiene are required in
other to reduce the possibility of respiratory infection that
worsens the clinical status of cirrhotic critical care patients.

Conclusions

Liver transplant patients are at high risk of oral infection.
Dental treatment in these subjects is feasible, but it should
be performed by a multidisciplinary team. We describe an
oral treatment protocol that has been successfully applied
in liver transplantation patients in Northeast Brazil.
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