
 

 

 

 

MYCOBACTERIUM ULCERANS 

 

“Beach Treasures”, (Detail), Jeffrey T. Larson, oil on canvas, 1999. 

 

As increasing numbers of Victorian urbanites discover the pleasures of weekend coastal 

beach house living, such as the discovery by young children of “priceless” sea shells, 

driftwood or sea glass, we must as medical personnel also increase our awareness of 

some of the possible dangers that remain  unfamiliar to us as city dwellers. 

 



MYCOBACTERIUM ULCERANS 
 

Introduction 

 

Mycobacteria ulcerans is an uncommon non-tuberculous mycobacteria that can cause 

a chronic and disfiguring cutaneous disease.  

 

Terminology for the infection varies according to where it appears, but the WHO 

recommends the term “Buruli Ulcer” in recognition of Buruli a region in Uganda (but 

now known as the Nakasongola District).  

 

In Australia the condition has been variously termed Daintree ulcer, Mossman ulcer and 

Bairnsdale ulcer, depending on where it appeared. These terms are best avoided however 

in order to standardize terminology with the WHO. Specific place names may also result 

in diagnostic bias leading to missed diagnoses, when the condition occurs outside of the 

named region.       

 

Skin lesions usually appear as a small painless nodule or less commonly as an inflamed 

plaque which progresses to a chronic necrotising mildly painful ulcer that does not heal 

with conventional antibiotics. If left untreated tissue damage and loss can be extensive. 

 

The means of transmission is unclear at present, however mosquito vectors are strongly 

suspected.  

 

Diagnosis is often delayed as the condition is uncommon and unsuspected. 

 

The key to diagnosis is usually on epidemiological grounds, i.e the patient resides in or 

has resided in a known endemic region. 

 

The primary initial means of diagnosis is by nucleic acid detection by polymerase 

chain reaction (PCR) studies.  

 

Specific guidelines for treatment were developed by an expert Australian panel in 2006, 

and then updated again in 2014. 1,2  

 

The update emphasizes:  

 

● The new role of antibiotics as first-line therapy 

 

● The shortened duration of antibiotic treatment  

 

● The use of all-oral antibiotic regimens. 

 

● The continued importance, timing and role of surgery; which is now more 

 conservative in approach than previously. 

 

● The recognition and management of paradoxical reactions during antibiotic 

 treatment. 



 

● Advances in understanding on the prevention of disease. 

 

Treatment include antibiotics, surgery and heat therapy. 

 

Buruli ulcer is always curable with appropriate treatment but is far simpler if the 

diagnosis is made early. 

 

Early recognition and diagnosis is important to minimise the disabling and 

disfiguring effects of this disease.  

 

Patients with mycobacteria ulcerans infection should be referred to a specialist 

Infectious Diseases physician. 
 

History 

 

The causative organism for Buruli was discovered by Australian scientists MacCallum 

et al, in 1948 who were investigating a cluster of patients with unusual skin ulcers in the 

Bairnsdale region of eastern Victoria. 

 

Epidemiology 

 

Buruli is a geographically restricted infection, which means it only occurs following 

contact within specific “endemic” regions.  

 

The disease exists or is suspected in at least 32 countries. 5 

 

The majority of cases occur in west and central Africa, where large, significantly 

disabling ulcers may result in severe contractures or even death from extensive skin loss. 

 

In Australia the disease exists predominantly in:  

 

● Coastal regions of far North Queensland: 

 

♥ From Mossman to just beyond the Daintree River, north of Cairns. 

 

● Coastal regions of the tropical north 

 

 ♥ Predominantly around Darwin. 

 

● Parts of coastal Victoria: 

 

 Including: 

 

 ♥ Coastal East Gippsland (where it was first described in Bairnsdale and so 

 named) 

 

 ♥ Cowes on Phillip Island 



 

 ♥ The Bellarine Peninsula  

 

 ♥ And more recently the Mornington Peninsula.  

 

In the years 2013, 2014, 2015, 2016 combined there were at least 452 confirmed cases of 

Buruli in Australia, giving an approximate annual national incidence of 0.5 per 100,000. 

However, because Buruli occurs in small endemic regions the incidence in local 

populations can be many times higher than the national rate. Overseas there have been 

thousands of cases of Buruli, predominantly in rural areas in west and central Africa. 5 

 

See also Appendix 5 below. 

 

To date no cases have been directly linked to: 5 

 

● Tasmania 

 

● South Australia 

 

● Southern Western Australia  

 

● The ACT  

 

● New Zealand 

 

Pathology 

 

Organism: 

 

● M. ulcerans is a member of the Mycobacteriaceae family of acid-fast bacilli.  

 

It is a member of the mycobacterium family which includes tuberculosis, leprosy and a 

range of other environmental mycobacteria. 

 

After tuberculosis and leprosy, Buruli ulcer is the third most common mycobacterial 

infection in humans 

 

Toxin: 

 

M. ulcerans produces a lipid toxin, mycolactone, which functions as: 

 

● An immune suppressant 

 

● A necrotising agent  

 

Incubation period 

 

Travel to an endemic area for as little as one hour is enough to pick up the infection.  



 

The median incubation period is approximately 5 months with a range of 3 weeks to 

almost a year. 5 

 

Reservoir 

 

●  The exact reservoir is uncertain 

 

● The organism appears to be associated with swampy or stagnant water.   

 

Mode of transmission 

 

The exact method of transmission of M. ulcerans infection is unclear, though the 

geographically restricted epidemiology of M. ulcerans transmission is highly 

characteristic and risk is negligible outside of known endemic areas. 

 

There is no evidence that direct person-to-person transmission is an important 

source of new cases. 2 Ulcers however contain large numbers of organisms and it is at 

least theoretically possible that person to person infection could occur through breaks in 

the skin. 

 

Current theories include: 

 

● In Victoria (southern temperate Australia) there is evidence that mosquitoes 

 transmit the infection and that they in turn pick it up from possums with Buruli 

 ulcer.  

 

 However, this epidemiology may be unique to Victoria and there may be 

 alternative reservoirs and modes of transmission elsewhere. 

 

● Case-control studies performed in Victoria and Africa, respectively, have shown 

 reduced risk in patients who reported regular use of insect repellent or bed nets for 

 sleeping.2 

 

● Exposure to contaminated water, soil, or vegetation in areas where the disease is 

 known to occur is also thought to be a risk factor. 

 

● The bacteria may enter through a breakage in the skin.  

 

Period of communicability 

 

● M. ulcerans infection is not readily transmitted from one person to another. 

 

Susceptibility and resistance 

 

● All are susceptible to infection. 

 



Clinical Features 

 

As the disease is uncommon diagnosis is often delayed, especially outside of endemic 

regions where it is less likely to be considered in a differential diagnosis. 2 

 

Most severe cases of Buruli ulcer in Australia result from delayed diagnosis. 

 

M. ulcerans infection causes a progressive destruction of subcutaneous tissue that 

characteristically results in a widely undermined ulcer. 

 

Clinical features include: 

 

1. The first sign of M. ulcerans is usually a painless, non-tender nodule or papule.  

 

 It may occasionally be itchy. At this stage it is often attributed to an insect bite.  

 

 Lesions typically occur on exposed areas but especially in the limbs around the 

ankles, backs of calves or elbows. However, they can be anywhere. 

 

2. Ordinarily there is no or minimal regional lymphadenopathy, fever or systemic 

manifestations associated with the disease.  

 

3. Buruli progresses over days to weeks (not hours). 

 

 In 1 - 2 months the nodule may become fluctuant and ulcerate, forming a 

characteristic ulcer with deeply undermined edges.  

 

 If left untreated extensive ulceration and tissue loss can occur. 

 

4 Occasionally the disease may present as a firm, painless elevated plaque with 

irregular edges.  

 

5. Rarely an entire limb or area may be indurated by oedema without an ulcer being 

present. This oedematous form may be associated with fever. 

 

See also Appendix 2 below. 

 

Differential diagnosis: 

 

Important differential considerations include: 

 

● Malignant lesions 

 

● Necrotizing arachnidism, (ulceration in these cases are more painful and more 

rapidly developing, however). 

 

 

 



Investigations 
 

A specific PCR test or bacterial culture confirms the diagnosis.  

 

It should be specifically stated on any microbiology request forms that M. ulcerans is 

suspected. 

 

Once suspected, it is important to confirm the diagnosis within a reasonable time, as 

delays in diagnosis are associated with increased morbidity. 

 

In this regard, PCR testing is far superior to culture, which may take up to 12 weeks. 

 

PCR: 

 

For ulcerating lesions: 

 

● PCR testing is now considered the initial diagnostic test of choice 

 

 PCR testing can give a rapid confirmation of the diagnosis within a few days.  

 

● Swabs taken directly from the ulcer can be used for polymerase chain 

 reaction (PCR) testing. 

 

Material should be obtained  by running it around the undermined edge of the 

ulcer. 

 

If there is a plug of necrotic tissue, moisten this with saline and gently remove it 

and also moisten the swab with saline. If there is biological material on the swab, 

the PCR will almost always positive. 

 

Incorrect swabbing technique probably explains most false negative initial PCR 

results, with insufficient clinical material collected for detecting bacteria. It is 

imperative that swab samples are taken by: 7 

 

♥ Circling the entire undermined edge of a lesion 
 

And 

 

♥ Checking that clinical material from the lesion is visible on the swab 

 surface. 

 

False negative results can particularly occur for samples from early lesions or 

from children or non-ulcerated lesions.  

 

If the initial PCR result is negative, but clinical suspicion remains, then a second 

test should be done, either from the wound or from a punch biopsy.  

 

For non-ulcerating lesions: 



 

● For non-ulcerative or pre-ulcerative lesions (oedematous, plaques or nodules), 

 swabs are not appropriate specimens, as they may produce false-negative results.  

 

● Instead fine-needle aspiration or punch, incisional or excisional biopsy is required 

 to obtain tissue fluid or fresh tissue to test 

 

Following biopsy an apparent increase in the rate of progression may be observed, 

(and patients should be warned of this possibility) 

 

Swabs for microscopy and culture: 

 

● Culture of mycobacteria is still useful for antibiotic sensitivity studies, (which 

 PCR testing does not assist). 

 

● Swabs from beneath the undermined edges of the lesion should be sent for 

staining for acid-fast bacilli (AFBs) and other bacterial culture. 

 

● A positive smear for AFBs makes the diagnosis likely. 

 

● A negative smear for AFB does not exclude the diagnosis.  

 

● Culture of the organism is protracted however and can take 8-12 weeks. 

 

 

Acid-fast bacilli (Mycobacterium ulcerans) in a smear taken directly from a swab of an 

ulcer.  The bacteria can be clearly seen as red clumps on a blue background.  PCR 

confirmed this is M. ulcerans 

 

 

 

 



Biopsy: 

 

● In addition to PCR studies biopsy material may also be sent for staining for acid-

fast bacilli (AFBs) and histology. 

 

● Histological evidence of mycobacterium infection includes extensive necrosis, 

especially of fat.  

 

 Granulomatous inflammation is usually present in more chronic lesions.  

 

 AFBs are frequently seen in large numbers. 

 

Management 

 

Early recognition and diagnosis is important to minimise the disabling and 

disfiguring effects of this disease.  

 

Treatments include antibiotics, surgery and heat therapy. 

 

Prevention: 

 

During outbreaks, people living in endemic areas are likely to reduce their risk of 

exposure by wearing protective clothing, avoiding biting insects, washing areas of skin or 

wounds exposed to soil and using insect repellents. 

 

In endemic areas in south-eastern Victoria, where there is evidence supporting mosquito 

transmission, local authorities should consider enhanced mosquito-control strategies. 

 

Treatment: 

 

1. Antibiotics: 

 

Prospective studies in humans have now shown clearly that treatment with 

antibiotics alone, without surgery, can lead to healing of mycobacterium ulcerans 

lesions without recurrence. 

 

The majority of infections can now be managed without the need for surgery. 
2 

 

Antibiotic treatment is now recommended as first line treatment unless 

specifically contraindicated, not tolerated or declined by the patient. 

 

Previously combination regimes of both oral and parenteral treatments were 

recommended, however entirely oral treatments are now also recognized as being 

curative. The use of all-oral regimens avoids the significant risks of prolonged 

parenteral aminoglycoside therapy and improves patient acceptance. 

 

Current Australian oral antibiotic treatment recommendations include: 



 

A combination of two antibiotics to potentially increase treatment effectiveness 

and reduce the risk of antibiotic resistance.  

 

● Rifampicin  

 

♥ Adult, child, oral 10 mg/kg once daily (maximum 600 mg) with 

 other antibacterials for 3 months 

 

Combined with either: 

 

● Clarithromycin, (this is the currently preferred oral companion drug to 

 rifampicin). 

 

♥ Adult, oral 250 - 500 mg twice daily (up to 1 gram twice daily may 

 be used for some non-tuberculous mycobacterial infections). 

 

  Child, oral 7.5 mg/kg (maximum 500 mg) twice daily. 

 

Or: 

 

● A fluoroquinolone (moxifloxacin or ciprofloxacin) as a second oral 

 agent. 

 

Antibiotics should be administered for 8 weeks, unless the lesion involves 

deeper structures (e.g., bone or joint) or is associated with prednisolone 

therapy for a severe paradoxical reaction, when it may be prolonged up to 12 

weeks. 

 

Antibiotics should be administered for a minimum of 4 weeks before surgery 

aimed at definitive wound closure. 

 

Patients should be aware that while 8 weeks of antibiotics can sterilize the wound, 

it may be many months (e.g. up to 6 months) before the ulcer fully heals, 

especially in regions with sparse subcutaneous tissue such as the dorsum of the 

foot or the shin.    

 

2. Paradoxical reactions: 

 

About one in five patients treated with antibiotics develop worsening of the 

appearance of their lesion due to the development of a paradoxical reaction, also 

known as an immune reconstitution inflammatory reaction. 

 

Clinically, this presents as a deterioration in the clinical appearance of the lesion 

after initial improvement, with increasing induration, pain, wound discharge and 

occasionally new ulceration. New lesions may also appear during or after the 

completion of antibiotic treatment, either locally or on a distant body site. 

 



This syndrome is often thought by clinicians to be caused by antibiotic failure and 

may trigger unnecessary surgical intervention or change in the antibiotic regimen. 

True antibiotic failure during treatment in adherent patients is rare. 

 

Histopathology of tissue excised from paradoxical reaction lesions reveals an 

intense immune reaction, often with multinucleated giant cells, with few or sparse 

acid-fast bacilli visible. The mycobacteria in the lesions appear to be non-viable 

and thus mycobacterial cultures are usually negative, but PCR and acid-fast bacilli 

staining will remain positive in the majority of cases 

 

The pathogenesis of paradoxical reactions is thought to be explained by the 

reversal of intense local immunosuppression mediated by mycolactone, a potent 

necrotizing and immunosuppressive toxin produced by viable M. ulcerans cells 

that is responsible for most of the clinical manifestations of mycobacterium 

ulcerans infection. This leads to the development of an intense immunological 

reaction presumably against persisting dead or viable mycobacteria. 

 

Severe paradoxical reactions may cause significant immune mediated tissue 

necrosis. 

 

Treatment is with prednisolone 0.5- 1.0mg/kg daily, tapered over 4 -  8 

weeks. 

 

3. Heat Treatment: 

 

There are several unpublished anecdotal reports of success with heat therapy 

which was employed before the effective 

 

The theoretical basis for the use of heat is that the optimal in vitro growth of 

conditions of M. ulcerans is at 28 - 32º C and the fact that no growth all occurs at 

higher temperatures. 

 

Various warming devices have been used including servo-controlled electric 

heating coils and hot-air delivery systems 

 

Adjuvant heat therapy could be considered in extensive lesions where 

antibiotics are not tolerated or contraindicated, and curative surgery by excision 

and primary closure is unlikely to produce an optimal outcome for the patient or is 

not possible. 

 

4. Surgery: 

 

While routine extensive curative surgery with wide margins is not required to 

sterilize infection and is now infrequently recommended, there is still a significant 

role for surgery in the management of mycobacterium ulcerans infection. 

 

The current day indications for surgery include 

 



● Debridement of necrotic tissue:  

 

♥ This consistent with established surgical principles aimed at 

 improving the  rate of wound healing and preventing deformity or 

 scarring in lesions with significant skin or soft-tissue 

 necrosis.  

 

♥ The extent of such surgery should be as conservative as 

 practicable and so at times, may need to be repeated to remove 

 newly recognized areas of necrosis or liquefied subcutaneous fat. 

 

● When antibiotics are not tolerated, contraindicated or declined: 

 

♥ Curative excisional surgery can be attempted without antibiotics, 

 or with a shorter duration of antibiotics in cases of intolerance.  

 

♥ The excision should be performed with wide margins through 

 uninvolved tissue.  

 

♥ However, there is a risk of disease relapse, either locally or 

 distantly, which is greater if histological margins of the excised 

 specimen include visible bacteria or active inflammation, the 

 patient is immunosuppressed, or the lesion had been present for > 

 75 days before diagnosis. 

 

● Advanced disease: 

 

♥ In some cases of advanced disease, surgery is required to repair 

 large defects or to hasten the closure of a wound in order to lessen 

 the expense and inconvenience of prolonged dressings, allow a 

 faster return to normal daily activities, and increase patient and 

 health care provider satisfaction with treatment.  

 

♥ It is recommend that antibiotics be given for at least 4 weeks, and 

 generally for 8 weeks, before definitive repair to arrest disease 

 progression and reduce inflammation.  

 

♥ This practice reduces the extent of the excision and often allows 

 direct  closure, although if an extensive residual skin defect 

 remains, grafting or the use of vascularised tissue flaps may be 

 necessary.  

 

♥ The risk of bacteriological relapse is negligible in patients who 

 have completed 8 weeks of antibiotics. 

 

● Very early disease: 

 



♥ Patients with small early lesions may elect to be managed with 

 wide curative excision and direct closure, to avoid prolonged 

 daily antibiotic treatment and to achieve more rapid wound 

 closure. 

 

● Delayed scar revision: 

 

♥ This may be useful to reduce deformity and morbidity from 

 mycobacterium ulcerans disease. 

 

Isolation: 

 

● Isolation is not required.  

 

● The ulcers do however contain large numbers of organisms and it is possible that 

person to person infection could occur through breaks in the skin.  

 

 Thus, it is recommended that ulcers be kept covered and thorough hand 

washing be performed following dressing changes.  

 

 Safe disposal of infected material should also occur. 

 

Vaccination: 

 

● There is no vaccination available for this disease. 

 

● BCG vaccination is not effective for prophylaxis. 

 

Notification 

 

● Mycobacterium ulcerans infection (Group B disease) must be notified in writing 

 within 5 days of diagnosis.  

 

 This is a Victorian statutory requirement. 

 

School Exclusion 

 

● School exclusion is not required. 

 

Disposition: 

 

Patients with mycobacteria ulcerans infection should be referred to a specialist 

Infectious Diseases physician. 
 

Patents requiring surgery should be referred to a Plastic Surgeon.  

 

 

 



Appendix 1 

 

Confirmed cases in Australia, 2013-14 (WHO Meeting on Buruli ulcer, March 2015, 

Geneva). Circle sizes are to scale in this map 

 

 

Confirmed cases in 

Victoria by year 

1937-2016 

(Acknowledgement 

A/Prof John 

Hayman, for cases 

prior to 1993).  

 

 

 

 

 

 



 

Overlaid Google Earth image, likely place of infection, confirmed cases in the state of 

Victoria, 2015-2016 (WHO Meeting on Buruli ulcer, March 2017, Geneva). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 2 

Typical appearance of early Buruli Ulcer on the back of the leg of a adult female, 

(Clinical photograph, Dr Paul Flood). The lesion may look relatively innocuous at first, 

but it fails to heal. Key to early diagnosis is that the patient lives in or had been to an 

endemic region.     

 

 

Left: A slightly more advance Buruli lesion over the Achilles tendon on a 24 year 

old before treatment.  Right: After treatment with rifampicin plus clarithromycin 

the ulcer shows signs of good healing. (Clinical photograph, Dr Paul Johnson).   

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

An example of severe Buruli Ulcer over the right forearm of a 30 year old woman with 

delayed diagnosis. 

 

Less commonly there may be no ulceration, rather just a raised inflamed plaque. 
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