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Morgellons disease: the search for a perpetrator
Morgellons disease is a poorly understood skin condition associated with Lyme disease. Patients
suffering from the disease often have spontaneously-appearing, slowly-healing skin ulcers and may
have crawling or stinging sensations in their skin. They may have one or more typical Lyme
disease symptoms such as joint pains, muscle aches, “brain fog” and fatigue. People with this
affliction produce microscopic filaments or fibers that project from skin lesions or can be seen
under the skin using a handheld microscope. The fibers are often oddly-colored, mostly black,
white, red or blue.

Fig. 1. Skin lesions on back of Morgellons disease patient. Figure courtesy of the Charles E.
Holman Morgellons Disease Foundation, Austin, TX

Most doctors thought the skin ulcers in Morgellons disease were caused by self-mutilation and that
the filaments were textile fibers implanted by patients. Our research has shown that the bizarre
filaments seen in skin are not textile fibers, worms, insects or living organisms. Instead, they are
composed of collagen and keratin, normal components of skin, hair and nails that are growing in an
unusual manner. The blue color seen in the fibers is a pigment called melanin. Melanin is
responsible for color in normal human skin and hair.
Lyme disease is a bacterial infection transmitted by ticks. The bacterium that causes Lyme
disease, Borrelia burgdorferi, is a spiral-shaped organism called a spirochete that can infect
different body tissues and fluids causing multisystem illness. Spirochetes are elusive, and detection
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in patient samples is a daunting task. Previous studies to determine the cause of Morgellons
disease concluded it was a delusional disorder, but these studies were flawed because the search
for spirochetes and the investigations of fiber composition were too limited.
Our recent study published in BMC Dermatology in 2015 shows that Morgellons disease is
associated with infection by Borrelia spirochetes. We embarked on an investigation, similar in many
ways to the forensic investigations featured on TV shows like CSI, looking for evidence of the
causative agent of Morgellons disease, in other words “a Morgellons perpetrator”. We knew that
people with the skin disease frequently have been diagnosed with Lyme disease, so we had a
likely suspect. We used multiple detection methods to accumulate evidence to identify our evasive
“perpetrator”. We collected specimens from 25 subjects with Morgellons disease from across
North America. These included dried specimens from skin lesions and fresh body fluids or tissues
that were placed in a special culture medium to grow spirochetes in the lab. First, we visually
looked for bacteria that showed the distinctive spiral shape using several types of microscopy.

Fig. 2. Multicolored fibers in Morgellons disease skin lesion, 400X magnification.
Figure courtesy of the Charles E. Holman Morgellons Disease Foundation, Austin, TX

We then looked for specific proteins that are produced by spirochetes using immunostaining – a
method using a protein produced by the immune system (an antibody) to detect a foreign protein in
a sample (an antigen). Antibodies and antigens fit together in a “lock and key” manner, making
detection specific. Lastly, using sophisticated molecular techniques, we looked for DNA – the
molecule providing genetic codes for most living organisms – and searched for sections of code
found in Borrelia, but not other organisms. DNA sequencing – the process of determining the exact
genetic code – can detect Borrelia DNA, providing the highest level of evidence for spirochete
infection.
We found our “perpetrator”. We found evidence of Borrelia infection in 25/25 subjects and DNA
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evidence in 24/25. Furthermore, we grew living Borrelia spirochetes from skin, blood and vaginal
secretions taken from some subjects. We concluded that Morgellons disease is not an illness
caused by delusional beliefs but is in reality a skin manifestation of Lyme disease caused by
Borrelia spirochetes. Finding the perpetrator will help thousands of suffering people who will benefit
from treatment of the underlying infection.
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