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Abstract
Cirrhotic patients with a poor state of oral health, particularly those with chronic infections, may have an increased 

susceptibility to systemic infections in pre and post liver transplantation. The literature correlates a poor state of oral 
health with liver cirrhosis, possibly leading to a potential worsening of the patient’s general condition while awaiting 
transplantation. The immunosuppressant therapy, similarly, may increase the risk of oral infection and periodontal 
disease in this group of patients. The aim of this paper is to discuss stomatological disorders in the pre and post- liver 
transplantation period, considering dental treatment essential to prevent systemic complications in cirrhotic patients 
awaiting liver transplantation as well in transplanted patients.
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Introduction 
Infections have been shown to be a frequent cause of morbidity 

and mortality in postoperative liver transplantation (LT), and 
immunosuppression therapy can increase a patient’s risk of infection. 
In a prospective study [1], including 170 cirrhotic hospitalized patients, 
the prevalence of bacterial infection during hospitalization was 47.06%. 
Furthermore, infection is a leading cause of decompensated cirrhosis 
in patients awaiting liver transplantation and has been associated 
with the degree of severity of liver disease [1]. The literature correlates 
a poor state of oral health with liver cirrhosis, possibly leading to a 
potential worsening of the patient’s general condition while awaiting 
transplantation. Some patients may be in a debilitated state of oral 
health due to the severity of liver disease, while others may have their 
oral health compromised by post-transplant immunosuppressant 
therapy [2-5]. The aim of this paper is to discuss stomatological 
disorders in the pre and post- liver transplantation period, considering 
dental treatment essential to prevent systemic complications in 
cirrhotic patients awaiting liver transplantation as well in transplanted 
patients. 

Risk of systemic infection 

Cirrhotic patients with a poor state of oral health, particularly those 
with chronic infections, such as periapical lesions and abscesses, may 
have an increased susceptibility to systemic infections in the pre-LT 
and/or post-operative LT period [5], although there exists little data 
in the literature which would substantiate this claim [6,7]. Moreover, 
periodontal disease may be related to a range of systemic complications 
[8-10], and a case of pyogenic liver abscess with probable etiology of 
odontogenic infection in a patient with a history of severe periodontitis 
and periodontal pocket has been reported in the literature [11]. 
Using immunohistochemical analysis, many bacteria known to cause 
periodontal disease were identified in organs such as the liver, heart 
and kidneys in this case report. 

Management of excessive bleeding 

While protocols and oral health evaluations are mentioned in the 
literature [2-5], no consensus exists regarding treatment, nor is there any 
on the indication of dental surgery in cirrhotic patients due to the risk of 
hemorrhagic complications or other adverse circumstances during the 
healing process following tooth extraction [12,13]. One study conducted 
in Germany [13] has reported hemorrhagic complications and scarring 
in 23.1% of patients with liver cirrhosis which contraindicates surgical 
treatment of cirrhotic patients. However, a Brazilian report describes 

excellent results in the treatment of oral lesion in chronic liver disease 
(CLD) patients using a multidisciplinary approach [5]. According 
to the authors, the results have shown favorable outcomes with few 
complication and lower mortality rate among the group of treated 
patients, although, some patients with more advanced liver disease 
were not treated due to loss of follow-up, refusal or unavailability of 
resources. However, protocols need to be established in order to care 
for patients with liver cirrhosis, and, in cases where surgery is required, 
extractions should be performed in a hospital environment with the 
administration of blood products when necessary, principally in cases 
of severe liver disease. The postoperative period must be accompanied 
by the transplant clinic’s hepatology team, allowing for a proper 
assessment of liver and kidney function, and appropriate management 
of any complications that arise [5]. For these authors, dental treatment, 
coordinated in conjunction with the transplant team, was a statistically 
significant factor that demonstrated better rates of survival in patients 
with severe liver disease, although in less severe cases no statistically 
significant difference was observed. 

Dental treatment and antibiotic prophylaxis 

With respect to antibiotic prophylaxis, although there is no 
consensus in the literature, the use of antibiotic therapy before dental 
treatment is generally indicated [5,14]. It is important to notice 
that the foci of odontogenic infections are not treated solely with 
antibiotic therapy. Effective treatment requires the removal of root 
fragments, abscesses and intraosseous lesions, as well as treatment 
for periodontitis. Untreated foci, associated with a poor level of oral 
hygiene, increase susceptibility to infection, especially in patients 
with a compromised overall state of health, as well as in those who 
are immunocompromised. Several publications have suggested that 
oral infection, especially periodontitis, is a potential contributing 
factor to systemic complications [8] and the association between 
periodontopathic bacteria and bacterial endocarditis is well-stablihsed. 
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The case of hepatic pyogenic abscess reported previously, caused by 
periodontal disease bacteria, confirms this correlation [11]. 

The effect of antibiotic prophylaxis on the risk of surgical site infection 
(SSI) in liver orthotopic transplant was evaluated by a prospective study 
that included a population of all consecutive patients who underwent 
deceased-donor whole LT in 11 Sapanish hospitals between August 
2003 and September 2005. A total of 1222 patients were included in 
this survey and 127 episodes of surgical site infection were recorded in 
107 patients, being the predominant infection sites incisional SSI (42%) 
and peritonitis (39%), followed by intra-abdominal abscess (16%) and 
hepatic abcess (10%). The risk of developing at least 1 SSI was 8.8 per 
100 patients, and the cumulative incidence of SSI was 10.3 occurrences 
per 100 transplanted patients. One hundred twenty-four organisms 
were recovered from 85 occurrences of SSI, with 21 of those being 
polymicrobial infection. Considering the different microorganisms, 
38% of the pathogens recovered were gram-positive cocci, 52% were 
gram-negative rods, and 8% were Candida ssp. It is important to notice 
that Enterococcus spp., Escherichia coli, Stafilococcus aureus, and 
Acinetobacter baumannii were the most frequent isolated pathogens 
[15]. It should be considered that the oral cavity may act as a reservoir 
for “non- oral” pathogenic bacteria related to systemic infections. 
Corroborating with this assertive, a Brazilian study determined the 
prevalence and levels of pathogenic bacteria in the subgingival biofilm 
of chronic periodontitis lesions and healthy periodontal sites using the 
checkerboard DNA-DNA hybridization technique. In this survey, 200 
samples of subgingival biofilm from sites with periodontitis and 200 
samples from healthy sites of 14 patients with chronic periodontitis, 
as well as 200 samples from 3 periodontally healthy patients were 
obtained. The results has shown that Corynebacterium diphtheriae, 
Escherichia coli, Enterococcus faecalis, Pseudomonas aeruginosa and 
Staphylococcus aureus were significantly more prevalent in patients 
with periodontal disease compared to healthy subjects (p < 0.05) [16]. 

Although literature needs to be more consistent correlating dental 
complication with pre and post-transplantation disorders, in a survey 
of 294 transplant clinics in the United States, 38% reported infections 
of dental origin that resulted in the postponement or cancellation of 
a scheduled transplantation procedure, and 27% of clinics reported 
at least one episode of sepsis post-transplantation with a probable 
odontogenic cause [14]. This survey has demonstrated the need for 
more concerted efforts made by multidisciplinary transplant teams 
with respect to patient oral health. Corroborating with this assertive, a 
cross-sectional analysis [5] has shown that oral treatment appears to be 
associated with a reduction in mortality in cases of severe liver disease. 

Periodontal and dental diseases in cirrhotic patients 

The evolution of periodontal disease and oral infections can be 
influenced by many factors such as a lack of access to proper dental 
care and education level. In addition, the use of medications may 
result in a reduction of salivary flow as well as stress, cognitive loss 
and depression may contribute to tooth decay [17-19]. The literature 
[2,4,5] describes a high frequency of advanced periodontal disease and 
low rates of satisfactory oral health status in patients awaiting liver 
transplantation. Barbero et al. [2] have determined the oral health 
profile of 80 LT patients and found deficient dental hygiene in 85% of 
subjects while 45% were affected by advanced periodontal disease and 
12% by a chronic gingivitis. In addition, dental caries and periapical 
lesions were observed in 67% and in 20% of the subjects, respectively. 
Guggenheimer et al. [4] has examined 300 candidates to LT and found 
association between dental plaque and use of diuretic which may 
reduce salivary flow and contribute to development of oral diseases. 

Lins et al. [5] has evaluated 131 cirrhotic patients and observed a high 
prevalence of poor oral health status as well as odontogenic infection 
among those liver transplant candidates. Of the examined patients, 
48% had xerostomia, 52% had periodontitis, 48 % had periapical lesion, 
45 % had abscess and 45% had roots fragment representing potential 
sources of infection. 

It is important to note that some studies correlate hepatitis C virus 
(HCV) infection and Alcoholic Liver Disease (ALD) [13,20,21] with a 
poor state of oral health. In ALD [13,20], the underlying disease may 
be associated with social behavior that contributes to a worsening of 
patients’ oral health. Considering HCV infection, it has been reported a 
reduction of salivary flow in 50 per cent of hepatitis C infected subjects 
which promotes the deposition and retention of dental plaque [21]. 
Lins et al. [5] have found liver disease secondary to HCV infection to 
be the most frequent indication of LT in cirrhotic patients followed 
by ALD which may contribute to elevate frequency of periodontal 
disease and reduction of salivary flow in that survey [5]. Moreover, 
the long wait period associated with the transplant list in Brazil may 
lead to complications, such as dental lesions. Corroborating with this 
assertive, Guggenheimer et al. [4] has reported that intervals of more 
than one year since the last dental treatment, smoking and diuretic 
therapy seem to be the most significant factors leading to poor oral 
health in LT patients. 

Liver transplantation patients have a high frequency of partially 
edentulous dental condition [2,4,5] and, in some cases, patients are 
completely edentulous in the upper dental arch, presenting denture 
stomatitis as a consequence of poor hygiene in their denture prosthesis. 
In Brazil [5], considering 131 cirrhotic patients, the high frequency of a 
partially edentulous dental condition, periodontal disease and caries, as 
well as a high Decayed, Missing and Filled Teeth index (DMFT index), 
18.9 in males and 16.9 in females, demonstrated that cirrhotic patients 
on the transplant waiting list in Northeast are far from reaching 
the global targets set for 2010 as established by the World Health 
Organization, which estimates that in an age range of 35-44, 96% of 
patients should present at least 20 functional teeth and less than 2% 
should be edentulous [22]. 

Oral lesion in cirrhotic patients 

The evidence of mucosal lesions [3-5] in cirrhotic patients indicates 
the need for stomatological examination in order to prevent systemic 
infection, as well as oral cancer, especially in cases of trauma associated 
with poor hygiene when patients wear dentures. Cases of denture 
stomatitis lesions [5] were associated with poor hygiene in the upper 
denture prosthesis, which corroborates with findings in the literature 
associating poor hygiene with the proliferation of Candida albicans, 
characterized by an enzymatic action on tissue that leads to lesion 
development [23]. In transplanted patients, candidiasis may result 
from immunosuppression therapy and virulence of fungi pathogens. 
A recent survey has demonstrated that Candida’s prevalence in the 
oral cavity of kidney or liver transplant recipients is higher than in 
immunocompetent control subjects [24]. Oral ulcers has also been 
recognized as a possible complication after transplantation due 
the use of immunosuppressant such tacrolimus, everolimus and 
mycophenolate mofetil, however the reports are controversial [25-31]. 
A multidisciplinary approach is essential to evaluate the replacement of 
such drugs in case of stomatitis in post-transplant patients. 

The literature correlates herpes simplex virus, Epstain-Barr 
virus (EBV) and cytomegalovirus (CMV) infections with oral ulcers 
and stomatitis in patients undergoing solid organ transplantation 
[3,32,33]. Corroborating with this assertive, a survey with 29 patients, 
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who presented oral stomatitis, after kidney or liver transplantation, 
detected CMV infection in 13 individuals (46.43%). It is important 
to notice that some oral lesion due to viral infection may present an 
atypical appearance and biopsy is strongly necessary in diagnosis 
and treatment of the patient. A case of a herpes simplex oral lesion 
whose differential diagnosis included chronic hyperplastic candidiasis, 
nodular leukoplakia and malign neoplasm has been reported [34]. 

Studies of cancer in transplants recipients receiving immune 
suppression have been reported [35,36]. These studies intended to 
elucidate which cancer were truly associated with immune deficiency. A 
meta-analysis study evaluated cancer incidence in published population-
based studies of people with HIV/AIDS, and organ transplants 
recipients [36]. Considering nasopharyngeal cancer, only one case of 
such cancer was reported in transplant recipients. Interestingly, the 
risk of lip cancer after solid organ transplantation is 30 times that of 
HIV/AIDS. An Australian cohort of 8.162 kidney transplant recipients 
found a prevalence of 203 squamous cell carcinoma of the lip, after 
transplantation [37]. Considering liver transplantation, a Canadian 
cohort has pointed that liver transplant recipients had cancer incidence 
rates 2.5 higher than those of general population [38]. It is important to 
notice that a large numbers of cancers occur associated with oncogenes 
viruses such as EBV, CMV, human herpesvirus 8, hepatitis viruses B 
and C and human papillomavirus [36] that are also correlated with oral 
lesions or may cause xerostomia which is implicated in development of 
caries and periodontal disease. 

The survival rates in transplantation have increased with the 
addition of cyclosporine A (CsA) and tacrolimus to the post-
transplantation immunosuppressive protocol. As a side effect, gingival 
overgrowth has been observed as a result of immunosuppressive 
therapy with CsA [39]. In the same study, the gingival overgrowth 
in tacrolimus-treated patients was greater compared to the controls, 
although significantly lower than CsA-treated patients. The authors 
suggest that CsA-treated patients with gingival overgrowth might 
benefit from replacing CsA with tacrolimus to prevent periodontal 
diseases. Besides gingival overgrowth, other side-effects related to CsA 
therapy have been reported such as oral mucosa pathologies related 
with bacterial, viral and fungal infections [40]. 

It is known that one of the complications in Post-transplantation 
patients is the loss of bone mass. In a case-control survey [41] liver 
cirrhotic patients demonstrated greater alveolar bone loss compared 
to health controls. The authors suggest that the bone loss may be 
associated to liver disease and the level of cytokines associated with 
liver cirrhosis. In the same study, a trend for inverse correlation 
between the time interval since liver transplantation and the severity 
of bone loss was observed which could be justified by the restoration 
of liver function, the reduction of cytokines levels or the association 
of immunosuppressive medication. There is evidence that periodontal 
pathogens are often found in periodontally health people for long 
periods being part of normal oral microbiota. In this context, 
periodontal disease is a consequence of a disruption in the host-
microbe homeostasis associated with health [42]. Perform dental 
treatment is feasible before transplantation, since immunossupression 
decreases patient’ resistance to systemic infection [5]. In case of pre 
or post-transplants patients, dental treatment requires antibiotic 
prophylaxis, since those patients are at increased risk for bacterial, viral 
and fungal infections. It is necessary to educate those patients to follow 
oral hygiene routine and prescribe fluoride as well antimicrobial rinses 
when appropriate in other to control periodontal disease. 

Concluding Remarks 
In conclusion, there are innumerous stomatology complications in 

Pre and Post- liver transplant that require a stomatologist to become 
an integral part of the overall care of cirrhotic patients before and after 
liver transplantation. In Brazil, transplant clinics still do not offer an 
integrated dental treatment component, in a coordinated effort together 
with transplant teams. It would be necessary to require both dental 
care in an outpatient environment as well as hospitalization to perform 
dental surgery in the fields of Surgery and Maxillofacial Traumatology. 
In outpatient hepatology clinics, where many patients are treated for 
viral hepatitis, there still exists a need for preventive actions to promote 
a better state of oral health in those patients. Literature [2,3,4,5] have 
determined that patients on LT lists present a poor state of oral health, 
requiring preventive assessment and stomatological treatment and this 
treatment appears to be associated with a reduction in mortality in 
cases of severe liver disease [5]. However, the authors point that further 
studies examining co-morbidity, age and disease severity are necessary 
in order to assess the true impact of the presence and/or treatment of 
oral health status on the survival rate of cirrhotic patients awaiting 
LT. The present review has demonstrated evidence in support of the 
recommendation that transplant teams should include stomatologists 
or dentists in their multidisciplinary groups. 
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