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Introduction

Ludwig’s angina is a rapidly spreading cellulitis that may 
produce upper airway obstruction often leading to death. The 
most common cause of Ludwig’s angina is an odontogenic 
infection, from one or more grossly decayed teeth and is usually 
a result of native Streptococci or mixed aerobic and anaerobic 
organisms in the oral flora.[1]

There is very little publication about this condition in the 
pregnant patient. This paper reviews the outcome of management 
of pregnant women in their third trimester who presented to the 
maxillofacial unit of our institution with facial cellulitis, with 
clinical findings consistent with that of Ludwig’s angina.

Materials and Methods

This was a retrospective study of pregnant patients who had 
emergent incision and drainage for life-threatening facial 
cellulitis at the maxillofacial unit of the Murtala Mohammed 
Specialist Hospital Kano Nigeria from January 2010 to 
December 2011. The study protocol was exempted for ethical 
clearance by our institutional ethics committee. The patients 
had stab incisions, under local anesthesia, at the submandibular 
area bilaterally and the submental region. This was followed 
by exploration with sinus forceps and institution of corrugated 
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Abstract
Background: Ludwig’s angina is a rapidly spreading cellulitis that may produce upper airway 
obstruction often leading to death. Aim: The present paper reviews the management of Ludwig’s 
angina in the third trimester of pregnancy. The inherent dangers to the mother and her unborn 
child are highlighted. Materials and Methods: The case files of pregnant patients who had 
emergent incision and drainage for life-threatening facial cellulitis at the maxillofacial unit of the 
Murtala Mohammed Specialist Hospital in Kano, Nigeria, over a 2 year period were retrieved and 
demographic and clinical characteristics were retrospectively obtained and analyzed descriptively 
using the statistical package for social sciences (SPSS version 13.0, for Windows, September 2004, 
Chicago, Illinois). Comparative statistics were determined using Pearson’s Chi-square, Fisher’s exact 
tests and independent t tests as appropriate. A P value of less than 0.05 was considered significant. 
Results: A total of 10 patients were seen within the study period, age ranges from 23 to 40 years, 
mean 29.5 (5.3) years. Majority of the women were in their third decade [60% (6/10)] while the 
remaining 40% (4/10) were in their fourth decade of life. Two of the patients presented within the 
period of less than 1 week of onset of symptoms while those who presented within the periods of 
1‑2 weeks and periods of over 2 weeks accounted for 50% (5/10) and 30% (3/10) respectively. 
All the patients presented during the third trimester of their pregnancy and odontogenic infections 
were responsible for 80% (8/10) of the Ludwig’s angina. There were 20% mortality among the 
patients and this was significant for those with underlying systemic conditions (P = 0.02). The 
time of presentation was not significant for the survival rate of the gravid patient (P = 0.36) 
but was significant for survival of the fetus (P = 0.01). Conclusion: During a life‑threatening 
infectious situation such as Ludwig's angina, risks of maternal and fetal morbidity include both 
septicemia and asphyxia. Attending clinicians must consider the risks that the condition and the 
possible treatments may cause the mother and her unborn child.
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rubber drains. The retrospectively obtained information 
included the age, level of education, number of pregnancy, 
gestational period and use of herbal medications as well as 
the onset and duration of symptoms prior to presentation. The 
collected data were analyzed using the statistical packages for 
social sciences (SPSS version 13.0 for Windows, September 
2004, Chicago, Illinois). Categorical variables were presented 
as frequencies and percentages while continuous variables 
as mean and standard deviation. Comparative statistics were 
determined using Pearson’s chi square, Fisher’s exact tests and 
independent t tests as appropriate. A P value of less than 0.05 
was considered significant.

Results

A total of 10 patients were seen within the study period, 
age	ranges	from	23	to	40	years,	mean	29.5	(5.3).	Majority	
of the women were in their third decade [60% (6/10)] while 
the remaining 40% (4/10) were in their fourth decade of 
life. All patients were semi-literates with elementary being 
the highest level of education attained 50% (5/10) and the 
remaining 50% (5/10) only had Islamic education without 
any form of western education. Two of the patients presented 
within the period of less than 1 week of onset of symptoms 
while those who presented within the periods of 1-2 weeks 
and periods of over 2 weeks accounted for 50% (5/10) and 
30% (3/10) respectively. All the patients presented during the 
third trimester of their pregnancy and odontogenic infections 
were responsible for 80% (8/10) of the Ludwig’s angina. 
The cause was unknown in the remaining 20% (2/10) of 
cases. This was also supported by the fact that a history of 
pre-existing toothache was obtained in the same proportion 
of patients [Table 1].

The deliveries were at full term in 80% (8/10) of cases 
while	preterm	in	the	remaining	20%	(2/10).	Majority	of	the	
deliveries [80 % (8/10)] occurred at home with the assistance 
of traditional birth attendants. None of the patients required 
induced delivery as part of the treatment plan. In all, 70% (7/10) 
of the fetus were delivered alive while still birth occurred in 
the remaining 30% (3/10). Two of the still births were preterm 
with the delivery occurring in the home environment, around 
the 28th and 29th weeks of gestation respectively. The other case 
of still birth occurred at full term and the delivery took place in 
a hospital environment. Two out of the 10 patients died giving 
mortality of 20% (2/10). Of the two gravid patients managed 
in the hospital, the mother and her baby survived in one of the 
cases while in the second case, both mother and child could 
not survive, giving 50% (5/10) survival rate. The other death 
occurred in a woman who presented to the hospital postpartum 
after she has had a still birth at home.

The baseline clinical parameters for the patients at presentation 
are shown in Table 2. The difference between the mean basal 
hematocrit of patients who survived, 31.3 (1.03) and those 
who died, 25.0 (1.14) was statistically significant (P < 0.001). 

The presence of underlying systemic condition also had a 
significant effect on the treatment outcome of the pregnant 
women (χ2 = 5.83, P = 0.02). The 20% (2/10) mortality 
recorded was seen in those with uncontrolled diabetes 
mellitus and incidentally two of the three observed still 
births occurred in these patients. Thus, patients with an 
underlying systemic condition had a very slim chance of 
survival (relative risk = 0.33; confidence interval = 0.07-1.52; 
P = 0.02). While the time of presentation had little, but 
insignificant effect on the rate of survival on the pregnant 
women (r = 0.45, P = 0.36), this was very critical for the 
survival of the fetus (r = 0.84, P = 0.01).

Table 1: Clinical characteristics of patients

Variables Frequency Percentage
Aetiology

Odontogenic infection 8.0 80.0
Unknown 2.0 20.0

Toothache
Yes 8.0 80.0
No 2.0 20.0

Limited mouth opening
Yes 5.0 50.0
No 5.0 50.0

Airway problem
Yes 6.0 60.0
No 4.0 40.0

Traditional medications
Yes 7.0 70.0
No 3.0 30.0

Systemic condition
Yes 3.0 30.0
No 7.0 70.0

Antenatal care
Yes 2.0 20.0
No 8.0 80.0

Number of pregnancy
1 4.0 40.0
2 4.0 40.0
3 2.0 20.0

Treatment outcome
Survived 8.0 80.0
Died 2.0 20.0

Status of fetus
Alive 7.0 70.0
Still birth 3.0 30.0

Table 2: Baseline clinical parameters of patients

Parameter Minimum Maximum Mean (SD)
Temperature 36.5 39.8 38.2 (0.9)
Pulse rate 78.0 86.0 81.4 (3.4)
Respiratory rate 22.0 26.0 24.8 (1.4)
Systolic BP (mmHg) 90.0 100.0 94.0 (5.2)
Diastolic BP (mmHg) 50.0 80.0 65.0 (8.5)
Hematocrit (%) 24.0 32.0 30.6 (1.6)
SD: Standard deviation, BP: Blood pressure
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Discussion

Ludwig’s angina is a rapidly and frequently fatal progressive 
gangrenous cellulitis and edema of the soft-tissues of the neck 
and floor of the mouth. Airway compromised has been the 
leading cause of death. The infection and edema are limited 
by the deep cervical fascia, mandible and hyoid. As a result, 
the tongue and floor of the mouth are elevated and posteriorly 
displaced with compromise of the airway, which can result in 
abrupt asphyxiation. Infection often results from Streptococci, 
Staphylococci or Bacteroides, although 50% of infections are 
polymicrobial. Management of a patient with Ludwig’s angina 
requires early aggressive therapy with antibiotics, incision 
and drainage of any abscess and protection of the airway.[2,3] 
In addition, the offending tooth or teeth is usually extracted.

Odontogenic	infections	were	responsible	for	the	majority	of	
Ludwig’s angina cases observed in the present study. There 
is cumulative evidence linking periodontal diseases with 
preterm delivery and low neonatal birth weight.[4,5] These 
processes are thought to be initiated through local production 
of inflammatory cytokines and prostaglandins by cells of the 
fetal membranes when exposed to bacteria or its by-products.[6] 
Other documented changes in the gravid patient include mild 
immunosuppression,[7] lower oxygen reserve with increase 
fetal hypoxia during periods of hypoventilation. The hormonal 
changes in pregnancy may manifest orally by changes in 
the periodontal tissues, which becomes more sensitive and 
susceptible to irritation by plaques. This is further worsened 
by the altered eating pattern in the pregnant woman who tends 
to eat more of snacks and more frequently. This results in 
aggravation of plaque accumulation, increase in tooth decay 
and rapid progression of previously existing decay. Often 
times, because of the mild immunosuppression in pregnancy, 
the infections may spread to affect the placenta, uterus and 
possibly the fetus resulting in fetal septicemia.[8] The observed 
still birth in this study may probably be as a result of fetal 
septicemia.

The preterm deliveries recorded in the present study may 
largely be due to the overwhelming infections, which were 
predominantly of odontogenic origin. This was further 
complicated by the presence of underlying systemic diseases, 
The other possible contributory factors in our study population 
may include low socioeconomic status (as suggested by their 
educational level), stress, anemia, age at parity and unbooked 
deliveries, which accounted for 80% in this study. It is also 
possible that the unhygienic nature of the home environment 
coupled with the intake of local herbal medications would have 
contributed to the 2 observed still births out of the 8 deliveries 
that occurred in the home environment.

In the management of Ludwig’s angina in the pregnant woman, 
both the physiologic changes of pregnancy and the perinatal 
effects of the treatment must be considered. Our management 
protocol include incision and drainage, empirical antibiotics 

usually penicillins and metronidazole. Opioids analgesics and 
other agents with sedative effects are avoided because of the 
potential risk to the fetus. All the incisions and drainage were 
performed under local anesthesia and none of the patients 
required tracheostomy or any form of artificial airway. This 
sharply contrast published reports,[1,9,10] from the western world 
where severe fascial space cellulitis such as Ludwig’s angina 
are managed under endotracheal intubation with the attendant 
morbidity associated with the use of general anesthesia.

We observed two deaths among the pregnant patients. The deaths 
were probably due to overwhelming septicemia, occurring in a 
background of uncontrolled diabetes mellitus. Septicemia has 
been one of the leading causes of death in Ludwig’s angina after 
airway obstruction. That 50% mortality was observed in the 
only two cases managed under orthodox medical care further 
strengthens the importance of septicemia, which may have been 
aggravated by a delay in presentation to the hospital, in the 
observed deaths. Another possible cause of death may be as a 
result of anemia since a significant difference was found between 
the mean basal hematocrit value in patients who survived and 
those who did not. Early presentation may have helped reduce 
the morbidity and mortality, especially in the unborn child.

Ludwig’s angina is a life-threatening but preventable condition. 
Campaign for antenatal care and hospital delivery should be 
intensified and the pregnant woman should be educated on 
the importance of regular dental visits. Oral health education 
should be a component of routine antenatal lectures. Most 
dental procedures can safely be carried out during the second 
trimester of pregnancy and procedures such as dental fillings 
and scaling and polishing and even simple dental extractions 
can be carried out at this stage. During a life-threatening 
infectious situation such as Ludwig’s angina, risks of maternal 
and fetal morbidity include both septicemia and asphyxia. 
Attending clinicians must consider the risks that the condition 
and the possible treatments may cause the mother and her 
unborn child.
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