319

Chronic Ulcers and Myasis as Ports of Entry for Clostridium tetani
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Evaluating tetanus immune status is not yet the usual clinical practice regarding patients with
chronic ulcers or myasis. However, of 858 tetanus patients at Hospital Couto Maia (Salvador,
Bahia, Brazil) aged 1 year or above, 2 had pressure ulcers and 17 had chronic ulceration of the
lower limbs where these skin lesions were the ports of entry for Clostridium tetani. In these 19
cases, the following predisposing factors were described: venous insufficiency (n=6), sickle cell
anemia (n=2), Hansen’s disease (n=1), malnutrition (n=1), diabetes mellitus (n=1), trauma (n=1)
and unknown factors (n=7). In 6 other cases, in addition to the Hansen’s disease patient, the port
of entry for tetanus was the site of extraction of Tunga penetrans larvae. In these 25 cases, the
majority of patients (68%) were over 40 years old (17/25) and all of these patients stated that they
had either not followed a tetanus toxoid vaccination regimen (19/25), or had partially completed
such a regimen, or did not give precise information (6/25). Among the same series studied, over
half (52%) of the patients died (13/25). We conclude that tetanus prevention must be included in
the treatment of chronic skin ulcer patients, vaccination coverage should be increased among
older people, and strategies aimed at improving coverage for all age groups must be reviewed.
Key Words: Tetanus, chronic leg ulcer, venous leg ulcer, sickle cell disease, Hansen’s disease,

Tunga penetrans, Clostridium tetani.

Chronic skin lesions of venous, arterial, infectious
or parasitic origin are rarely described as ports of entry
for Clostridium tetani in the medical literature [1-3].
Angiology and vascular surgery textbooks and other
publications in those fields [4, 5, 6-8] do not mention
chronic leg ulcers [6] of venous or arterial origin, or
associated with sickle-cell anemia or rheumatoid
vasculitis [7], as potential ports of entry for tetanus.

It is not unusual to find that the ports of entry for
tetanus patients treated at Hospital Couto Maia
(HCMaia, Salvador - Bahia) are chronic leg ulcers,
pressure ulcers, bedsores, supra-malleolar ulcers
associated with sickle-cell anemia, leishmaniotic ulcers
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(Leishmania braziliensis), or Tunga penetrans. In
view of these clinical observations, the objective of
presenting this series of tetanus cases was to describe
which of them involved chronic ulcers or myasis as ports
of entry.

Materials and Methods

All records for tetanus patients treated at Hospital
Couto Maia (HCMaia) treated between January 1,
1986, and December 1, 1997, were reviewed and the
data was recorded using standardized forms, as long
as the diagnoses followed previously established
standards [9]. Run by the Bahia Health Department
(SESAB) in the City of Salvador (State of Bahia,
Brazil), this hospital treats nearly all patients with
infectious and parasitic diseases in the Salvador
Metropolitan Region and treated 71% to 79% of all
cases of tetanus reported in the state between 1991
and 2001 (Epidemiology Division, SESAB, personal
communication).
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Before undertaking a systematic review of this historic
series, we listed the numbers of patient records from the
HCMaia Epidemiological Surveillance Sector, the
nosologic archives of the Archives and Statistics
Department, and inpatient records. After we developed
this data bank (using Excel®), the patients’ histories were
reviewed by two independent observers. If an outside
reviewer observed a discrepancy, all three authors
analyzed the patient records and standardized forms.
The forms included demographic, clinical-epidemiological
(including port of entry for C. tetani), and therapeutic
data, evolution during hospital stay, complications, length
of hospital stay, and type of discharge. The data were
analyzed using the SPSS program (v. 9.0).

Results and Discussion

During the 12-year period in question (1986 to
1997), 1,038 tetanus patients were admitted to
HCMaia. Fourteen (1.4%) were excluded because
they did not meet inclusion standards. Among the cases
studied (n=1,024), 868 (84.8%) had accident-related
tetanus and 156 (15.2%) had neonatal tetanus. Of all
cases of accident-related tetanus studied, the patients’
ages ranged from 1 to 96 (32.7 = 21.8 years of age),
the median being 24 years old. In the same group,
63.5% (551/868) were discharged from hospital, 307
(35.4%) died, and 1.2% (n=10) were transferred.

In the patients with accident-related tetanus who
were discharged from hospital or died (n=858), the
port of entry for tetanus was not identified, and two
or more probable ports of entry were described in
30 (3.5%) patients. In cases where the port or ports
were known, the majority (56.9%) were located on
or below the knee (488/858), and of these cases,
over two-thirds (69.9%) were located on one foot
or both feet (341/488). Table 1 shows the
characteristics of ports of entry according to the type
of hospital discharge (sent home or deceased), but
the cases in which the port of entry resulted from intra-
muscular injection were most frequently found among
the patients who died (p<<0.004). These results agree
with those observed in the literature and recently
reviewed by Greco [9].

As shown in Table 1, 17 patients (2.0%) had chronic
ulcers due to several different causes or predisposing
factors, which are described in Table 2. In addition to
case no. 16, 6 cases of myasis in previously healthy
patients and 2 cases of pressure ulcers are also
described in Table 2.

When analyzing records of tetanus cases at Hospital
Couto Maia, Greco [9] found that 35.0% (300/858) of
the patients were 41 or older; 73.7% (14/19) of all
chronic and pressure ulcer patients were in this age group,
which is when venous and arterial pathologies are more
frequent among other predisposing factors [4, 5-8].
Another aspect observed was the high mortality rate
(52.0%) among the cases described in Table 2 (13/25),
57.9% (11/19) of which involved chronic ulcers. An
analysis of Hospital Couto Maia’s records, excluding
neonatal tetanus cases, found that the mortality rate was
35.4% [9]. This could be explained by the fact that the
patients in this series were more frequently included in
the over-40 group, as older tetanus patients are more
strongly associated with a bad prognosis [9,10]. This is
further proof of the need for tetanus prevention among
older people.

One reason for tetanus prevention is that a lack of
preventive tetanus vaccinations or ignorance of prior
immune status was commonly found in the 25 cases
described in Table 2. Many of these cases (16/25)
involved long-term chronic skin lesions present from
8 months to over 10 years. These 16 patients probably
sought medical care due to other prior or concomitant
diseases, and evidently no attention was paid to their
tetanus immune status.

In Brazil, in the north and northeast in particular,
there is a very high frequency of lost immunization
opportunities, even for vaccines provided by the Health
Ministry’s National Immunization Program, including
children and adolescents [11]. This serious situation
is worsened by the fact that there are signs that
physicians and medical students have fairly little
knowledge of vaccines and vaccination regimens
[12,13]. There is also a high degree of ignorance about
tetanus and vaccination histories among adult patients
(63.5% and 20%) and health workers (30.3% and
21.2%) at the university hospital in the city of Salvador,
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Table 1. Characteristics of ports of entry for accident-related tetanus in patients at Hospital Couto Maia (Salvador,

Bahia) sent home or deceased between 1986 and 1997

Type of hospital discharge n(%)

Port of entry - characteristics Sent home Deceased Total

Superficial 160 (29.0) 67 (21.8) 227 (26.4)*
Deep — without suture 95 (17.2) 74 (24.1) 169 (19.7)*
Deep — with suture 119 (21.6) 73 (23.8) 192 (22.4)*
Intramuscular injection 1 (0.2) 7 (2.3) 8 (0.9
Puncture hole (thorns, sticks, etc.) 85 (15.4) 40 (13.0) 125 (14.6)*
[atrogenic (surgery, prostheses, etc.) 14 (2.5 12 (3.9) 26 (3.0)*
Ulcers 7 (1.3) 10 (3.3) 17 (2.0)*
Dental 14 (2.5) 4 (1.3) 18 (2.1)*
Unknown 56 (10.2) 20 (6.5) 76 (8.9)*
Total 551 (64.2) 307 (35.8) 858(100.0)

(*) p>0,05; (a) Fisher Exact Test p<0,004.

Bahia [14]. Therefore, it seems consistent to observe a
high frequency of patients with chronic diseases and
cutaneous lesions who are at risk of incurring a secondary
infection and are not protected against tetanus.

It has been observed that secondary infection due
to aerobic bacteria is extremely frequent (90.4%)
in patients with American tegumentary
leishmaniasis (Leishmania braziliensis) [15].
Two-thirds (78.6%) of patients who had these
cutaneous ulcers for 2 to 20 weeks mentioned
prior treatment with herbal plasters, that are
widely employed in folk medicine, and that have
the potential to contain C. fetani spores. Despite
the lack of data, we can infer that this might have
been the mechanism involved in transmitting
tetanus to the cutaneous ulcer patients listed in
Table 2, particularly those who also had myasis.
It is commonly observed in clinical practice that
these patients describe a vast range of home
remedies and therapies, which also represent a
significant obstacle to health care in Brazil.

For many reasons, including the long duration of
disease and the age of the patients, home remedies are
probably common among people with varicose ulcers.
It was also observed that the age of the patients (when
over 50) was strongly associated with a higher risk of
death [9,10]. However, tetanus vaccination for such
patients is not mentioned in the angiology and vascular
surgery textbooks [4,6], even though articles published
in the last 8 years recommend tetanus prevention for
these patients [1-3,16].

An annual immunization program for people over
65 was started in Brazil in 1999, and may help reduce
the risk of tetanus for patients with varicose ulcers.
However, the country lacks a tetanus immunization
program for the general population over school age
(except pregnant women). This may contribute to the
general ignorance regarding vaccination history among
people over 20 [14].

Similarly, there are no recommendations regarding
tetanus vaccination for those with sickle cell anemia
[6], especially those with malleolar ulcers, despite the
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significant frequency of patients with this hemoglobinopathy
in Brazil. The two cases described might seem to be
statistically fortuitous, considering that 85% of the residents
of the Salvador metropolitan region (State of Bahia) are
of African descent [17], a sickle cell anemia and sickle
cell trait. However, other possibilities should be considered,
such as: a) the shorter lifespan of sickle-cell anemia patients
causes a smaller number of cases of malleolar ulcer as a
port of entry for tetanus; b) the higher frequency of acute
hemolytic crises could be associated with a higher level of
medical care, increasing the possibility of tetanus prevention;
¢) under-notification of cause of death, as the greater
seriousness of hemolytic crisis in the course of the infectious
process could distort diagnostic indicators for tetanus in
sickle cell patients. However, tetanus in sickle cell patients
can still be considered a mere scientific curiosity, except
for the article by Konotey-Ahulu [18].

Another situation with a potential risk of wounding,
myasis and consequently tetanus, as in case 16, is observed
in people with Hansen’s disease, particularly those with
polar forms of the disease that affect the sensitivity of the
peripheral nerves and increase the risk of trauma.
However, the specialized literature and technical standards
do not include Hansen’s disease patients among those for
whom tetanus vaccination is recommended [19].

In conclusion, tetanus vaccination must be provided
for people with chronic skin ulcers, sickle cell anemia and
Hansen’s disease. It is also necessary to review strategies
aimed at increasing tetanus vaccination coverage in Brazil,
particularly for older individuals. Furthermore, because
myasis isacommon problem in rural populations, where
there is apparently less vaccination coverage than in urban
areas, it is also necessary to improve sanitation conditions,
and expand health education programs and health care.
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