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INTRODUCTION
Dark ground microscopy is the most specific and
sensitive technique to diagnose syphilis when an active
chancre or condyloma lata is present. This technique
allows for a presumptive diagnosis of syphilis even
before antibodies have developed. Although, unstained
living organisms may be observed with an ordinary
light microscope, they are seen much more clearly
and with a better resolution with a dark ground
microscope, which has an optical system that enhances
the contrast of unstained bodies.

Principle of dark ground microscopy[1,2]
The dark ground microscope creates a contrast
between the object and the surrounding field, such
that, the background is dark and the object is bright.
The objective and the ocular lenses used in the dark
ground microscope are the same as in the ordinary
light microscope, however, a special condenser is
used, which prevents the transmitted light from
directly illuminating the specimen. Only oblique
scattered light reaches the specimen and passes onto
the lens system causing the object to appear bright
against a dark background [Figure 1].

Requisites for a dark ground microscope[1,2]
An ordinary light microscope may be converted to a
dark ground microscope by using:
1. A dark ground condenser that focuses only the
oblique rays of light onto the specimen.
2. A high intensity lamp.
3. A funnel stop that reduces the aperture of the
objective to less than 1.0.

Procedure for sample collection[3,4]
A. General
1. Remove any scab or crust covering the lesion.

Figure 1: Components of a dark ground microscope: (a) Dark field stop
(b) Condenser lens system

2. Remove any exudates with a gauze sponge.
3. Compress base of the lesion to promote
accumulation of tissue fluid on the surface.
4. Apply glass slide with a sterile bacterial loop to
the surface of the lesion.
5. Press a glass coverslip on the specimen and press
it down to remove any air bubbles.
6. Examine the slide immediately.

B. Dry, papulosquamous lesions of the skin
1.
2.
3.
4.

Gently remove superficial layers of the skin.
Compress the lesion if very little fluid appears.
Touch a microscopic slide to the lesion.
Place a coverslip on the slide and examine.

The simplest way to convert a microscope to dark
field microscope is to place (a) a dark field stop
underneath (b) the condenser lens system. The
condenser then produces a hollow cone of light so
that only the light entering the objective comes from
the specimen.
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Interpretations of dark ground microscopy[4]

Advantages of dark ground microscopy

Treponema pallidum appear as brightly illuminated
objects against a dark background. They are
identified by their typical morphology, size, and
movement. Treponema pallidum is a 0.25-0.3 µm
wide and 6-16 µm long organism with 8-14 regular,
tightly wound, deep spirals. It exhibits quick and
abrupt movements. The organism rotates slowly
along the longitudinal axis (corkscrew motion)
accompanied by bending and twisting in the middle.

The high resolution of a dark ground microscope
(0.02 µ) allows for easy detection of thin and
extremely fragile bacteria as compared to the
ordinary light microscope.

Other nonsyphilitic spirochaetes (T. pertenue and
T. carateum) may be loosely coiled, coarse, and
thick. Their movement is also different compared
to T. pallidum, with a more writhing motion, with
marked flexion and frequent relaxation of the coils.
False positive results in dark ground microscopy may
occur when oral spirochetes are not confirmed or
when there is misinterpretation of the characteristic
motility of genital spirochetes.
False negative results may be obtained if insufficient
exudates are taken, if the interval between sample
collection and examination is too long, if the lesion
is approaching natural resolution or in patients
already on treatment with penicillin.

Special considerations prior to performing
dark ground microscopy[1,2,5]
1. The slide should be immaculately clean as any dirt
or dust on the slide or on the specimen would shine
as brightly as the object itself.
2. Dark ground microscopy is best not performed
in the oral cavity. If spirochaetes are seen in the
oral cavity, confirmation should be established by
immunological means.
3. Whatever be the results of dark ground microscopy,
a blood sample should always be taken for srological
tests. Three consecutive samples should be examined,
before a lesion is considered nonsyphilitic.
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Disadvantages of dark ground microscopy
1. The internal structure of organisms cannot be studied
as the light passes around, rather than through the
organism.
2. Due to interference from the commensal spirochetes,
dark ground microscopy may not be reliable in cases
of rectal or nongenital lesions.
3. Risk of HIV transmission from infectious
specimens.

CONCLUSION
The dark ground microscope has proven to be a
useful tool in detecting smaller spirochetes such as
Treponema pallidum, which are so thin that they are
practically invisible under an ordinary microscope.
The bright contrast of these spirochaetes and their
characteristic motility make it easy to detect them
under a dark ground microscope, even when they
are present in small numbers.
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