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A B S T R A C T

Introduction: Cervicofacial infections of odontogenic origin continue to cause various complications despite 
improvements in clinical services, especially the use of potent antibiotics. Empyema thoracis is a life-threatening 
and extremely rare complication of odontogenic infections. 
Objectives: The aim of this report is to discuss the pattern of presentation of empyema thoracis as complication 
of odontogenic cervicofacial infections observed in a maxillofacial unit. 
Material and methods: A retrospective review of cases of descending cervicofacial infection with chest cavity 
involvement seen at the oral and maxillofacial clinic and co-managed with the cardiothoracic unit between January 
2016 and January 2020. 
Results: Five male patients presented with empyema thoracis from odontogenic infections, aged between  
21 and 29 years (median, 27; mean age, 25.4 years). Coexisting systemic conditions were diabetes mellitus (1 patient), 
malnutrition (1 case), and mental illness (1 patient). In all cases, plain radiographs revealed pneumothorax, lung 
collapse, and pleural effusion. Treatment included systemic intravenous antibiotic therapy, control of diabetes, nu-
tritional supplementation, and chest tube insertion. There was favorable outcome in four cases, while one patient 
died. Patients were discharged home after removal of chest tube. 
Conclusions: Cervicofacial odontogenic infections are complicated by empyema thoracis, which could be fatal 
in various patients. 
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INTRODUCTION

Cervicofacial odontogenic infections are serious 
conditions that can spread upwards to the  brain or 
downwards into the  pleural and mediastinal cavities. 
Downwards spread through the  cervical spaces into 
the pleural cavity with pus collection known as empy-
ema thoracis is exceedingly rare [1], even though, em-

pyema was firstly diagnosed by Hippocrates over 2,000 
years ago. 

Despite the availability of antibiotics, cervicofacial 
infections of odontogenic origin can cause various lo-
cal and systemic complications from hematogenous, 
lymphatic, or direct spread due to ignorance of patients 
and other factors. Even though such complications are 
self-limiting, they sometimes lead to significant mor-
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bidity or even death [2]. Descending neck infections are 
rarely complicated by empyema thoracis. The outcome 
of  this complication depends on early diagnosis and  
aggressive treatment  [3]. However, there are few case 
series on the pattern of presentation and the treatment 
of  complication from a  resource-constrained environ-
ment. 

OBJECTIVES 

The aim of  this report was to discuss the pattern of 
presentation of  empyema thoracis as a  complication 
of odontogenic cervicofacial infections in a resource-con-
strained environment. 

MATERIAL AND METHODS 

Retrospective review of  cases of  descending cer-
vicofacial infection with chest cavity involvement 
observed at the  oral and maxillofacial clinic and co- 
managed with the cardiothoracic unit between January 
2016 and January 2020 was undertaken. Data collect-
ed from medical folders included age, sex, diagnosis, 
investigations, presentation and treatment of dental in-
fections, and management of chest infections, duration 
of hospital stay, quantity of fluid drained, and outcome 
of treatments. 

RESULTS 

Five cases of  empyema thoracis caused by odonto-
genic infections were studied. All were males, age range 
21 to 29 years (median, 27 years; mean age, 25.4 years). 
Coexisting, pre-existing systemic illnesses were diabetes 
mellitus (1 case), malnutrition with nutritional anemia 
(1 patient), and a psychiatric illness (1 case) (Figure 1). 
Dental caries was the precipitating cause of the cervico-
facial infection in all studied cases. Dental intraoral peri-
apical radiographs showed periapical abscesses related 
to the cervicofacial infection, but some cases of empy-
ema thoracis occurred on the  opposite side to the  of-
fending tooth. Chest side affected were the  right side  
(3 cases) and the  left side (2 cases). Chest findings in-
cluded increased respiratory rate, tracheal deviation to 
the opposite side, reduced chest wall expansion, reduced 
tactile fremitus, reduced percussion note, diminished 
breath sounds, and vocal resonance on the  infracla-
vicular and infra-axillary regions. Chest radiograph 
(posteroanterior view) was carried out, which showed 
pneumothorax, lung collapse, and pleural effusion on 
the affected side (Figure 2). Our patients had no finance 
for other radiological tests like computed tomography 
(CT), which was available in the hospital. 

FIGURE 1. Male diabetic patient with a chest tube on 
the left

A B

FIGURE 2. Chest radiographs of a patient before (A) and at the end of the treatment (B)
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Multidisciplinary management of patients included 
an  endocrinologist for management of  diabetes mel-
litus, a  nutritionist, who provided high protein fluid 
diet (kwashi pap) for malnutrition and intravenous an-
tibiotics (penicillin, metronidazole, and gentamycin), 
while a  psychiatrist was requested to manage the  pa-
tient with psychiatric issues. Extraction of  the  offend-
ing tooth/ teeth was done as soon as the patient’s con-
dition improved. Cardiothoracic surgeons carried out 
thoracocentesis, followed by thoracotomy with chest 
tube insertion, and the  pus was submitted for pleural 
fluid analysis. The microbiology and culture yielded no 
growth; anaerobic culture was not performed. There-
fore, patients were continued on previously prescribed 
empirical antibiotics. The median initial volume of pus 
collected with the  chest tube was 1,000 ml (range,  
750-1,700 ml); a week later, median aspirate was 500 ml 
(range, 300-1,000 ml). Chest tube was in situ between 21 
and 56 days (median, 35 days). Overall, four patients had 
satisfactory outcomes and were discharged home after 
the removal of chest tube, while one patient (Figure 3) 
died three days after the insertion of chest tube. 

DISCUSSION 

This study presented five cases of empyema thoracis 
as a  complication of  odontogenic infections observed 
over four years, which indicates rarity of  the condition. 
The  present series of  five cases is the  highest ever pub-
lished to our knowledge. The  total number of  reported 
cases of empyema thoracis from our center is now 7 [3, 5]. 

Previous reports indicate that thoracic complica-
tions of odontogenic infections have no age preference. 
Nigerian cases [3-5] have been young adults; all our five 
patients were between 21-29 years old. Most cervicofa-
cial infections that descend into the neck and chest are 
caused by tooth infections, especially dental and peri-
odontal abscesses  [2, 6]. All our patients had dentoal-
veolar abscess from untreated dental caries, resulting in 
fascial space infections that tracked into the pleural cav-
ities. These reinforce the  need for prompt recognition 
and the treatment of dental conditions to avoid spread-
ing fascial space infections. Improved dental education 
and awareness combined with the access to prompt care 
can reduce the  incidence of  complication from dental 
conditions. 

In economically developed countries, the prevalence 
of human immunodeficiency virus (HIV)/acquired im-
munodeficiency syndrome (AIDS), wide use of immune 
suppressants, organ transplantation, and ageing of pop-
ulation have been identified as predisposing factors for 
the development of empyema [7]. In our environment, 
conditions that depress the immune system, such as un-
controlled diabetes mellitus and malnutrition, were ob-
served in some of our patients. A case reported by Ibi-
kunle et al. [5] had no identified immune deficit. 

Aerobic pneumonic infections usually present with 
acute febrile illness, localized pleuritic chest pain, spu-
tum production, and leukocytosis. Moreover, these in-
fections often have a more insidious course, with less se-
vere fever but general systemic symptoms, such as poor 
appetite and weight loss. Anaerobic infections are more 
common among those with poor dental hygiene [8]. Our 
patients’ health conditions developed from the cervico-
facial ailment to empyema within 5 to 14 days, which 
indicates an insidious onset. 

Radiological investigations are important in man-
aging both empyema thoracis and cervicofacial in-
fection. These investigations range from plain radio-
graphs, ultrasound scans, CT, and magnetic resonance 
imaging (MRI)  [4, 5]. Radiologic findings of  oblitera-
tion of  the  costophrenic angle and tracheal deviation 
in the  presence of  suspicious clinical findings on chest 
examination would prompt the  need for other tests to 
identify the  location of  pus to guide patient’s manage-
ment  [7]. In our environment, the affordability of hos-
pital care services is a serious challenge, as most patients 
need to pay out of pocket for hospital services. 

Treatment of these patients is multidisciplinary and 
includes an improvement in blood glucose control and 
correction of malnutrition. Empirical antibiotics are also 
administered based on known cervicofacial infection 
antimicrobial sensitivity patterns. The  antibiotics uti-
lized for our patients are similar to those earlier reported 
by Fomete et al. [4] and Ibikunle et al. [5]. Hippocrates 
believed that pus in the pleura must either be let out or 
would kill the patient [7]. Our patients had an evacua-
tion of  pus through thoracocentesis and thoracotomy. 
The  median initial volume of  pus recorded in our pa-
tients was 1,000 ml. Lower volumes (400 ml and 650 ml) 
were reported by Agbara et al. [3] and Glen and Mori
son  [9], but a higher volume (1,800 ml) has also been 

FIGURE 3. Male patient with psychiatric issues
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reported [1]. The volume of pus aspirated is an indica-
tion of severity of infection, and the fact that two of our 
patients were malnourished could explain the  higher 
median volume of aspirate in our study. 

In the present study, there were no predilection for 
the chest side affected, despite the anatomical fact that 
the right bronchus has less angulation to the lung than 
the left bronchus. The absence of side predilection could 
also be an indicator of rarity of the condition. Earlier Ni-
gerian cases had chest tube insertion on the right side [5] 
and on the left side [3]. Three of the five patients (60%) 
in our series had chest tube insertion on the right side. 
Glen and Morison [9] reported the left side. It was also 
observed that empyema can occur on the side contralat-
eral to the dental infection, possibly through the release 
of infective emboli. One patient in our series had bilater-
al dental foci of the infection with right-sided empyema, 
while another had contralateral chest involvement. 

Conventional laboratory methods have a  low yield 
(~60%) of bacterial culture from pleural aspirates in em-
pyema [10]. In our study, all aspirates from the five pa-
tients yielded no growth. Likely reasons for this finding 
could be an effective antibiotic treatment prior to sample 
collection, or that the ongoing inflammatory process did 
not need the continued presence of bacteria for its sus-

tenance. Other possibilities are lack of sensitivity of con-
ventional culture techniques and presence of  pleural 
biofilm [10]. 

All thoracic drainages were performed using under-
water sealed chest tube. This was also used by Ibikunle 
et al. [5]. Other methods include the use of indwelling 
catheters and video-assisted thoracotomy [7]. The disad-
vantage with underwater sealed chest tube is that about 
20% of such patients still require open thoracotomy. 

The mean duration of hospital stay was 21 days, which 
is comparable with previous reports  [1, 5]. The  longest 
staying patient (56 days) was the  one diagnosed with 
diabetes mellitus. Two nutritional anemic patients had 
an improvement in hematologic parameters before dis-
charge (one was transfused, and both were given kwashi 
pap and hematinic). Overall, most patients recovered 
satisfactorily and were discharged, while there was one 
fatality. 

CONCLUSIONS 

Cervicofacial infections of  odontogenic origin can 
result in rare but profoundly serious complications, such 
as empyema thoracis, especially in immunosuppressed 
patients. The need for multidisciplinary management to 

TABLE 1. Clinical details of patients with empyema thoracis 

Characteristic Total (%)

No of patients 5 (100%)

Demographics

Age (years), mean (range) 25.4 (21-29)

Sex, M/F (ratio)

Clinical features

1.	 28 yrs old with descending cervicofacial infection down to the chest related to  lower Lt 7; breathlessness, pain, fever Lt thoracotomy

2.	 27 yrs with Rt hemifacial swelling crossing to the Lt and descending to the anterior chest wall. Infection related to 
lower Rt 8 and Lt 7 Rt thoracotomy

3.	 22 yrs with bilateral cervicofacial infection descending to the anterior chest wall up to the level of 4th rib, associated 
breathlessness Lt thoracotomy

4.	 29 yrs, recurrent toothache, swelling extending to the sternoclavicular junction, fever, pain, carious lower Rt 7 Rt thoracotomy

5.	 21 yrs, recurrent Rt submandibular swelling now extending to the Lt and down to the 5th rib anterior chest wall; 
related to lower Lt 6, breathlessness, restlessness, irrational behavior Rt thoracotomy

Side

Rt/Lt (ratio) 3:2

Swelling (mean in days) 9.5 (5-14 days)

Toothache (mean in days) 15.4 (7-28)

Tooth involved Lower molars

Initial drainage (mean volume) 1,190 ml (750-1,700 ml)

A week late (mean volume) 450 ml (300-1,000 ml)

Length of stay (mean in days) 35 (21-56 days) 

Comorbidities: diabetes mellitus (1), malnutrition and anemia (1), psychiatric illness (1) 2
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reduce morbidity and mortality from these complica-
tions is re-emphasized. This case series show the neces-
sity for prevention of  severe cervicofacial odontogenic 
infections, prompt and effective recognition, and treat-
ment of complications like empyema, to reduce morbid-
ity and prevent mortality. 
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