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Abstract

Keywords

Buruli ulcer is a necrotizing skin infection caused by
Mycobacterium ulcerans. BU lesions may start with
characteristic painlessness but most often, the typical
presentations of the disease are characterized by large
ulcers with undermined edges. If left untreated, BU lesions
may result in extensive ulceration that can cover 15% of
the body. Even though public sensitization and education
have resulted in sufficient and improved knowledge about
the etiology of the disease in Ghana, patients still report to
health facilities with advanced forms of the disease. As a
result, the management of Buruli ulcer (BU) is increasingly
becoming a challenge. Therefore, this case report
highlights an integrated approach comprising of clinical
diagnosis, laboratory confirmation, antibiotic treatment, and
wound management of four confirmed cases of Buruli ulcer
diseases that were managed at the BU Ward of the Ga
West Municipal Hospital. Surgical interventions including
debridement and skin grafting coupled with comprehensive
wound care and/or physiotherapy were also employed in
instances where antibiotic therapy alone was not sufficient
for complete healing. The application of integrated
management led to full recovery of all the patients, albeit
with different times to healing depending on the severity of
the lesions.
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Introduction
Buruli ulcer (BU), a neglected tropical disease, is
caused by Mycobacterium ulcerans. Globally, it is the
third most common mycobacteriosis after tuberculosis
and leprosy [1,2]. Buruli ulcer infection leads to the
destruction of skin and soft tissue, presenting as large
ulcers usually on the limbs [3]. Thus far, BU has been
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reported in 33 countries in Africa, the Americas, Asia,
and the Western Pacific. Most cases occur in tropical
and subtropical regions, except for Australia, China,
and Japan [3,4]. In West and Central Africa, Benin,
Cameroon, Côte d’Ivoire, Democratic Republic of
Congo (DRC) and Ghana have reported most cases [48]. Ghana, the second BU most endemic country in the
world reports about 1,000 cases of BU annually [9].
Buruli ulcer disease has variable clinical presentation
based on geography; in the pacific regions, for instance,
it may start as a papule, whereas in West and Central
Africa, it may start as a painless nodule without the
involvement of subcutaneous tissues [10]. The disease
generally occurs in stages with initial manifestations
as painless pre-ulcerative subcutaneous nodules, a
plaque, or as a rapidly progressing oedema. Oedema
is the severe form of the disease and breaks down to
form characteristic ulcers with undermined edges which
can progress to large necrotic lesions that, if untreated,
can extend to 15% of a patient’s skin surface [11]. These
ulcers are classified into three categories in terms of
severity: Category I, a single lesion < 5 cm in diameter,
Category II, a single lesion 5-15 cm in diameter and
Category III, a single lesion > 15 cm in diameter, multiple
lesions, critical sites, and osteomyelitis [12]. A relevant
measure of early reporting is the size of the lesion, which
is reflected by the World Health Organization (WHO)
categorization system for BU. In this system, a category
I lesion is below 5 cm in cross-sectional diameter, a
category II lesion is between 5 and 15 cm in diameter,
and a category III lesion is larger than 15 cm in diameter
or involving critical sites (e.g., the eye or genitals) [12].
Despite the knowledge about the etiology of BU,
there is evidence of late reporting of many BU patients
to health facilities for diagnosis; about 90% of patients
in Africa present too late, with extensive lesions that
cause severe disabilities [13]. A consequence of late
reporting is high disabilities related to BU even though
recorded mortalities are low. A recent study estimated
that 66% of those with healed lesions have disabilities
[13].
Traditionally, the treatment in ulcerative BU lesions
required wide surgical removal of all the affected tissue
and surrounding tissues up to the healthy tissue, and
subsequent skin grafting [10,13]. For larger ulcers, this
guideline implied extensive surgical procedures and
prolonged hospitalization, leaving behind extensive
scars, disfigurement, and contractures [14,15]. The
foremost challenge however was that surgical treatment
was often difficult to access in most endemic areas
[16,17]. Furthermore, socio-economic factors such as
surgical and treatment costs, prolonged hospital stay,
and stigmatization prevented BU patients from seeking
treatment. In addition, losses of school time by children,
loss of earnings by parents or caregivers, and a large
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economic burden, directly and indirectly, affect families
in severe cases result in a delay in seeking medical
care and sometimes prohibited many patients from
receiving this type of treatment [15,18,19]. Therefore,
the introduction of antibiotic treatment by the World
Health Organization (WHO) in 2004 revolutionized
case management and improved clinical outcomes of
BU disease. Since 2004, the WHO recommended firstline treatment for BU to be oral rifampicin (10 mg/kg)
plus intramuscular streptomycin injection (15 mg/kg),
both given daily for 8 weeks [11]. The recommended
standard regimens are highly effective in killing the
bacterium. There is evidence that all forms of Buruli
ulcer (i.e., papules, nodules, plaques, oedema, and
ulcers), however extensive, respond well to the use of
standardized antibiotic treatment. It is reported that
between 30% and 50% of patients are treated solely
with antibiotics, thus limiting surgery to large ulcers
thus drastically reducing the need for hospitalization,
especially when cases are detected and diagnosed early
[20-22].
Nonetheless, conservative surgery, in particular,
debridement and skin grafting remain a part of Buruli
ulcer treatment. This is because these procedures
may be necessary in some cases to aid the healing of
extensive ulcers (category II and III), thereby shortening
the duration of hospitalization, and minimizing scarring
that might limit movement [11]. Overall, ulcers, whether
present initially or occurring during treatment of nonulcerative lesions, should be managed with regular
and proper wound care and dressings, coupled with
physiotherapy to maintain joint movement until healing
is complete. Physiotherapy has become an integral part
of BU therapy to prevent functional limitations and
disability in severe cases. There is also the need for longterm rehabilitation for those left with disabilities [23].
This observational, retrospective cohort study
strategies an integrated case management approach
of effective diagnosis, antibiotic therapy, wound care,
surgical interventions, and/or physiotherapy in the
healing outcomes among four Buruli ulcer patients that
were seen at the Buruli Ward of Ga West Municipal
Hospital (GWMH), Amasaman.

Case Description
This was a retrospective descriptive cohort study of
BU four (4) cases with category II and/or III Buruli ulcer
scars that were seen and managed at the Buruli Ward
of Ga West Municipal Hospital (GWMH), Amasaman,
between 18 March 2016 to December 2020. The data for
the study were obtained through a retrospective review
of patient records at the BU clinic of Ga West Municipal
Hospital. The hospital was provided with all drugs from
the National Buruli Control Program. Definitions used
for the study can be found in Table 1.
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Table 1: Parameter definitions used during analysis.
Item

Definition

Buruli ulcer case

•

Lesions were clinically assessed to be consistent with Buruli ulcer lesions by experts.

•

Lesions positive for M. ulcerans by PCR and positive for mycolactone detection by f-TLC
from a swab or fine needle aspirates (FNA).

Surgical definitions

•

Major surgery: Closure of an excised lesion using a split skin or full-thickness skin graft or
vascularized tissue flap.

Long-course

•

Duration of antibiotics 8 weeks (56 days)

Treatment success

•

Healing of the entire lesion without recurrence after the antibiotic treatment course had been
completed.

Treatment outcomes

•

Antibiotic treatment completed.

•

Antibiotic treatment not completed.

•

Healed without surgery.

•

Healed with surgery.

•

Healed without limitation of movement to any joint.

•

Healed with limitation of movement to any joint.

Antibiotics

Table 2: Baseline characteristics, diagnosis, treatment received, surgical interventions and treatment outcomes of cases.
Case 1

Case 2

Case 3

Case 4

Age

6 years

17 years

14 years

45 years

Gender

Male

Male

Male

Male

Date of specimen collection

30 November, 2016 9 January, 2019

24 July, 2019

26th September, 2020

Location of lesion(s)

Left upper limb/wrist

Right lower limb/
knee, thigh, and leg

Right upper limb/arm
and forearm

Left lower limb/leg

Lesion type

Ulcer

Ulcer

Ulcer

Ulcer

Clinical form, size, and WHO
category of the lesion

Category II

Category III

Category III

Category III

Specimen collected for PCR
diagnosis

Dry swabs and FNA
in 1 mL phosphate
buffered saline
(PBS)

Dry swabs in sterile
tubes

Dry swabs in sterile
tubes

Dry swabs in sterile
tubes

Specimen collected for f-TLC
diagnosis

Swabs in O-ring
vials containing
1 mL absolute
ethanol, wrapped in
aluminium foil

Swabs in O-ring
vials containing
1 mL absolute
ethanol, wrapped in
aluminium foil

Swabs in O-ring
vials containing 1
mL absolute ethanol,
wrapped in aluminium
foil

Swabs in O-ring
vials containing 1
mL absolute ethanol,
wrapped in aluminium
foil

Date of laboratory diagnosis

December, 2016

January, 2019

July, 2019

June, 2020

PCR results

Positive

Negative

Positive

Positive

f-TLC results

Positive

Positive

Positive

Positive

th

th

th

Drug regimen
•

Principal drug

Rifampicin

Rifampicin

Rifampicin

Rifampicin

•

Secondary drug

(10 mg/kg)

(10 mg/kg)

(10 mg/kg)

(10 mg/kg)

streptomycin
injection (15 mg/kg)

streptomycin
injection (15 mg/kg)

streptomycin injection
(15 mg/kg)

streptomycin injection
(15 mg/kg)

Duration of drug therapy

8 weeks

8 weeks

8 weeks

8 weeks

Surgical treatment

No

No

Yes

No

Types of surgical

N/A

N/A

•

Debridement

•

Skin graft

Interventions
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•

Antibiotic
treatment
completed.

•

Antibiotic
treatment
completed.

•

Antibiotic
treatment
completed.

•

Healed without
surgery.

•

Healed without
surgery.

•

Healed with
surgery.

•

Healed without
limitation of
movement to
any joint.

•

Healed with
limitation of
movement to
any joint.

•

Healed with
limitation of
movement to any
joint.

•

Antibiotic treatment
completed.

•

Healed without
surgery.

•

Healed without
limitation of
movement to any
joint.

Date of laboratory diagnosis

30th November, 2016 9th January, 2019

24th July, 2019

26th September, 2020

Date of discharge

15 March 2017

15 July, 2020

15 July, 2020

15 July, 2020

Length of hospital stay

105 days

553 days

357 days

144 days

Figure 1: Mycobacterium ulcerans lesion on the left wrist on (a) Reporting (November 30, 2016) and at the start of antibiotics
treatment; (b) 8 weeks after the start of antibiotics treatment.

Baseline Characteristics, Diagnosis, Treatment
Received, Surgical Interventions, and
Treatment Outcomes of Cases
Baseline characteristics, diagnosis, treatment received,
surgical interventions, and treatment outcomes of all
four cases are detailed in Table 2. Clinical photographs
are shown in Figure 1, Figure 2, Figure 3 and Figure 4.
All patients gave informed consent for publication. In all
patients, the diagnosis of M. ulcerans was confirmed by
positive polymerase chain reaction (PCR) and detection of
mycolactone by fluorescent-thin layer chromatography
(f-TLC) method from either swabs or fine needle aspirates
(FNA) obtained before treatment. All samples for both
f-TLC and PCR tests were transported in an ice chest with
ice packs from the clinics to the Department of Chemistry,
and Bacteriology Department of the Noguchi Memorial
Institute for Medical Research (NMIMR), University of
Ghana, Legon for f-TLC and PCR analyses, respectively.
All four cases had ulcerative lesions and were confirmed
positive by PCR and f-TLC results respectively (Table 2:
cases 1-4) and were treated with an antibiotic regimen of
rifampicin combined with streptomycin for 8 weeks (56
days) as recommended by WHO [11]. Surgical treatment
was performed on one case (Table 2). In addition to the
surgical treatment, physiotherapy was required for two
cases. Two cases healed completely without surgery and
limitation of movement to any joint. The healing duration
for all cases ranges from 105 to 553 days.
Akolgo et al. Clin Med Rev Case Rep 2022, 9:379

Case 1
Case 1 was a 6-year-old boy from Pokuase Amanfrom
from the Ga East Municipality. The patient reported
early to the facility in the nodular stage of the ulcer.
He first reported to the Buruli Unit of the Ga West
Municipal Hospital, Amasaman on November 30, 2016,
with an initial non-painful nodule on the left wrist. On
the first presentation, the patient was in good overall
physical condition. However, by December 22, 2016,
the nodule had rapidly progressed from a non-ulcerated
lesion to an ulcerated one with characteristic features
including an indurated area and undermined edges that
clinically resembled that of BU. Samples were collected
for both PCR and f-TLC, and both turned out positive.
He was immediately administered rifampicin 450 mg
daily and streptomycin 500 mg twice daily. The patient
was not admitted to the hospital but attended the clinic
three times a week for wound dressing. After 8 weeks of
treatment and dressing, the induration associated with
the lesion and the size of the ulceration had reduced in
diameter to a very small palpable nodule. The patient
only required chemotherapy and wound management
for complete healing. The overall treatment duration
(including hospitalization/dressings) after which the
patient was described as completely healed was 105
days. Figure 1 shows the progression of the healing
process of Case 1.
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Figure 2: Mycobacterium ulcerans lesion on the right lower knee, thigh, and a leg on (a,c) reporting (January 9, 2019) before
the start of antibiotics, and (b,d) after healing.

Figure 3: Large ulcer with extensive necrosis. Mycobacterium ulcerans lesion on right upper limb/arm and forearm (a) on
reporting day (July 24, 2019) and before the start of antibiotics; (b) 8 weeks after the start of antibiotics, and (c) post-surgical
debridement.

Case 2
Case 2 was a 17-year-old boy from Asuboi in the
Ayensuanu (Suhum-Kraboa-Coaltar) district of the
Akolgo et al. Clin Med Rev Case Rep 2022, 9:379

Eastern region, a largely understudied BU endemic area
in Ghana. He reported to the GWMH Buruli Ward on
January 9, 2019, with an extensive multifocal category
III lesion. The lesions were located on the right lower
• Page 5 of 10 •
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limb-to-knee, thigh, and leg respectively (Figure 2).
The patient had received traditional herbal treatment
and reported to the health facility when the ulcer
had progressed into advanced stages. At the time of
presentation to the hospital, the patient could not
walk and was brought in a wheelchair. He had a loss of
flexion at the knee joint resulting in functional limitation
and restricted range of motion (ROM). Consequently,
the patient had difficulty in standing, squatting, sitting,
walking, or negotiating stairs.
An initial clinical diagnosis of BU was made based
on a granulomatous appearance of the lesions. Swab
samples from the multiple lesions were collected for
laboratory diagnosis. The lesion on the knee was PCR
negative for BU while the swab of the second ulcerative
lesion on the lower right leg was PCR positive for
M. ulcerans. He was hospitalized for comprehensive
wound management. He commenced BU treatment
on January 23, 2019, with oral rifampicin 600 mg daily
and clarithromycin 500 mg twice daily until March 16,
2019. Because of the late reporting, other interventions
than the prescribed antibiotics were required. The
case required a longer period (553 days) before the
patient was declared healed and discharged. He had
limitations in joint movement as treatment progressed
and run the risk of disfigurement, contractures, and
disability. To circumvent this, intensive physiotherapy
was prescribed for him to release the joint contractures.
The physiotherapy helped to regain his normal
functional ability by eradicating pain and swelling,
improving muscular strength, improving joint stability,
improving joint flexibility and ROM. The patient was
also encouraged to indulge in the activities concerned
with daily life routines including activities in his school
environment. These helped the patient to the extent
that at the time of complete healing, he could play
football. Figure 2 shows the progression of the healing
process of Case 2.

Case 3
Case 3 was a fourteen-year-old boy who was
admitted to the Buruli Ward of the Ga West Municipal
Hospital, Amasaman on July 24, 2019. He reported
to the facility with a large category III lesion (> 15 cm
in diameter) located on the right arm. The patient
reported late to the facility in a deteriorated state with
uncontrolled pain in the area of the ulceration. He
had been referred from the Western Region of Ghana
to the Buruli Ward of Ga West Municipal Hospital,
Amasaman after an initial PCR positive result. Upon
admission, he was immediately put on a daily wound
management regime. The case was complicated as he
reported severe secondary bacterial infections resulting
in acute pain. General antibiotics were co-administered
to tackle secondary bacterial infections. His right arm
was completely ulcerated with only a small skin hanging
under his arm and the fingers of the affected arm were
Akolgo et al. Clin Med Rev Case Rep 2022, 9:379
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swollen resulting in some limitations to their use. He was
hospitalized and given daily wound dressing at the initial
stages and later reduced to thrice weekly. While the
general antibiotic treatment was going on, the pain was
minimized by carefully reducing the slough in the lesion.
Also, swab samples were collected at the same time for
repeat M. ulcerans specific IS2404 PCR analysis and
mycolactone specific f-TLC analysis. The result returned
positive for both PCR and f-TLC. He was therefore put
on oral rifampicin 600 mg daily and clarithromycin 500
mg twice daily for 53 days (8 weeks). The antibiotic
treatment commenced on August 14, 2019, and was
ended on October 5, 2019. Despite 8-week antibiotics,
there was no clinically significant improvement hence
he was recommended for further interventions to
generate a healthy base for healing and promote healing
of the ulcer. Subsequently, he underwent surgery
(debridement plus skin graft) on December 28, 2019, to
remove hyper granulation tissue to speed up the healing
of the ulcer. On February 10, 2020, the right upper limb
ulcer was cleaned thoroughly and closed with a split skin
graft under general anesthesia with transplantation of
healthy skin taken from the right thigh and secured with
chromic catgut 4.0. Wound dressings were applied to
both the recipient and donor sites. After the surgery, he
also developed a hypertrophic scar over the donor site,
the right thigh (approximately the 4% total body surface
area) which was managed with a pressure garment and
scar massage with shea butter. The graft healed well,
however it left behind swelling and limitations in joint
movement, especially in the finger region. Therefore,
postoperative management such as physiotherapy
and ROM exercises were initiated to prevent or reduce
oedema formation, and to allow maximum functional
ability by maintaining or improving the mobility of all
the joints of the affected arm and fingers. After the
interventions, the functional mobility of the grafted arm
had significantly improved and the ROM of the elbow
region was essentially normal. However, the fingers of
the involved hand where there was injury and skin loss
had a significant decrease in ROM (Figure 3d). Overall,
the patient spent a total of 357 days for the closure of
the ulcer to be completely healed. Figure 3 shows the
evolution of Case 3 from the day he reported and was
admitted to the facility until he had completely healed
and discharged.

Case 4
Case 4 was a 45-year-old man from Odumase in the
Ga West Municipality who had presented to the Buruli
Unit of the Ga West Municipal Hospital, Amasaman
on September 26, 2019, with a typical BU lesion on
the left lower limb. Based on the clinical signs and
symptoms, an initial clinical diagnosis of BU was made
by clinicians. Swab samples were collected for both M.
ulcerans specific IS2404 PCR and mycolactone specific
f-TLC diagnosis. The patient was promptly diagnosed
• Page 6 of 10 •
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Figure 4: Mycobacterium ulcerans lesion on the right lower limb (a) on reporting (September 26, 2019) and before the start
of antibiotics, and (b) 8 weeks after the start of antibiotics and healed completely on February 17, 2020.

based on positive results for both PCR and f-TLC. He
commenced antibiotics treatment with rifampicin 450
mg daily and streptomycin 500 mg twice daily. He was
not admitted to the hospital; however, he attended
the clinic three times a week for wound dressing and
monitoring. No surgical debridement or reconstruction
was required. The lesion healed completely after the
completion of the 8-week course of rifampicin and
streptomycin treatment coupled with appropriate
wound management in a total of 144 days. There was no
permanent disability or limitation of ROM at the ankle
joint. Furthermore, the patient was able to indulge in
all the activities concerned with his daily life routines
including riding a motorcycle to the clinic for reviews.
Figure 4 shows the progression of the healing process
of Case 4.

Discussion
Buruli ulcer is a major health issue in endemic
communities, resulting in huge economic costs to
the patient and the society as a whole. The mode of
transmission of BU is still not fully understood; hence
current management and control strategy is centred
primarily on early identification of cases, correct and
early diagnosis [24,25], prompt antimycobacterial
treatment [11], and wound management [26]. These
have helped in drastically reducing the need for
surgical intervention (debridement, skin grafting, and/
or amputation), physiotherapy, and/or hospitalization
[27,28]. In addition, quality wound management plays a
significant role in the reduction of the time to healing as
well as decreasing the risk for secondary infection, and
morbidity [29].
Our emphasis in this retrospective case study
is to highlight concerted, holistic, and integrated
management strategies that significantly improved
wound healing outcomes among four different
Buruli ulcer cases that were managed at the Ga West
Municipal Hospital in Ghana. The multidisciplinary
holistic approach has been beneficial in the successful
treatment and healing of difficult-to-treat diabetic foot
Akolgo et al. Clin Med Rev Case Rep 2022, 9:379

ulcers [30,31].
Though the knowledge about the aetiology of BU has
generally improved in affected Ghanaian communities
because of the public sensitization and education,
Buruli ulcer patients often wait long after their first
symptoms begin before going to the hospital. Previous
reports show that the trend is prevalent in Africa [3234], and in Australia [35] where patients present more
advanced stages of the disease to hospitals, including
osteomyelitis. For instance, the proportion of cases in
category III (late-stage) in endemic countries at diagnosis
stands at 30% currently [36] and the late reporting
has great consequences on the management of the
disease. For example, patients who were managed by
antibiotic treatment alone, reported prolonged wound
healing times, high rates of treatment toxicity, and
significant tissue destruction associated with severe
paradoxical reactions [37,38]. True as it may be that M.
ulcerans disease could be cured with antibiotics alone
as previously suggested [24], this should be viewed
in terms of the time of reporting to the hospital. For
instance, it has previously been noted that early (less
than six-months-old) presentation and smaller (less
than 10 cm diameter) lesions lead to complete cure
without surgery [21]. Furthermore, the effectiveness of
the combined rifampicin and streptomycin [11] coupled
with early diagnosis [24,25] contributed to this outcome.
Cases 1 and 4 were seen early by the experts hence
had early diagnosis and early treatment was instituted.
Consequently, they healed completely after completion
of the 8-week course of rifampicin and streptomycin
treatment [39]. The lesions healed without recourse to
any other adjunct surgical treatment except properly
instituted wound management protocols.
On the other hand, with late reporting, antibiotic
treatment alone is not sufficient for complete healing
[24,40,41]. Sometimes additional interventions
including wide surgical excision and skin grafting may
be required to enhance the rate of healing in specific
ulcers. Two of the cases (case 2 and case 3) in this case
report were brought to the hospital at a more advanced
• Page 7 of 10 •
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stage (Category III) of M. ulcerans disease. Thus, they
were hospitalized for a long period resulting in a higher
corresponding cost of management. It took longer for
their wounds to heal with a plausible risk of toxicity due
to the medications administered, and the potential for
significant tissue destruction associated with severe
paradoxical reactions [37,38]. BU infection is typically
not painful [29], however, Case 3 had acute pain which
was attributed to the secondary infections.

Consent for publication

The case report also underscored the importance
of effective and intensive physiotherapy and long-term
rehabilitation that was instituted to help in the release
of joint contractures and correcting deformities in
these healed BU cases. This has led to the prevention of
permanent deformation and disability of patients who
had completely healed. Postoperative or otherwise
physiotherapy has been demonstrated to play a major
role in anterior cruciate ligament (ACL) rehabilitation
and maximum functional ability among patients [42].

The authors declare that they have no competing
interests.

Lastly, all four reported cases received proper
wound care on a need basis to be either daily basis
or thrice weekly depending on the severity of lesions
[43]. Dressings were found to be very painful but very
effective in halting the deterioration of ulcers. Healing
was achieved rapidly and prolonged periods of disability
and co-morbidities were prevented [44].

Conclusion
The retrospective case study highlights the positive
outcomes from an integrated approach to the
management and treatment of four Buruli ulcer cases at
Ga West Municipal Hospital in Ghana. The management
of each of the cases was patient-specific depending on
the lesion category, time of reporting, etc. Out of the
four cases treated and discharged, Case 1 and Case 4
reported early to the facility and only antibiotic treatment
and wound management were sufficient for complete
healing. The duration of hospitalizations of these
cases was short. Case 2 and Case 3 on the other hand,
reported with advanced stages of ulceration. In addition
to the antibiotic treatment and wound management,
Case 2 and Case 3 requiring physiotherapy and ROM
exercises to correct contractures left behind after
healing. Furthermore, surgical interventions including
debridement and skin grafting were required for Case
3. Employing the integrated management approach led
to full recovery of all the patients, albeit with different
times to healing depending on the severity of the lesions
(Supplementary Materials).
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