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    A global campaign to eradicate Guinea worm disease (dra-
cunculiasis) began in 1980 1  and, in the ensuing 30 years, tre-
mendous progress has been achieved. 2,  3  Fewer than 4,000 
cases of Guinea worm disease were reported in 2009, and only 
764 cases were reported during January–June 2010; more than 
97% of the cases reported in 2010 have been from only one 
country, (Sudan). 2,  3  Part of the rigorous monitoring and sur-
veillance inherent in the eradication programs within countries 
has been the vigilant reporting and investigation of suspected 
cases of Guinea worm disease. As control efforts reduce the 
number of cases, this reporting of suspected cases becomes 
more and more critical to certify interruption of transmis-
sion has occurred. As part of this process, the World Health 
Organization Collaborating Center for Research, Training, 
and Eradication of Dracunculiasis at the Centers for Disease 
Control and Prevention (CDC) receives specimens from 
national Guinea worm eradication programs to verify them as 
true cases of human Guinea worm ( Dracunculus medinensis ). 
To assist in this identification, a molecular method was devel-
oped at CDC to distinguish  D. medinensis  from other poten-
tial zoonotic  Dracunculus  spp. 4  

 To date, 58 specimens have been submitted for verification, 
and most have proven to be  D. medinensis . However, not all 
submitted worms are  D. medinensis

skin surface. 
 A conspicuous feature of human infection with  O. vol-

vulus  is the formation of subcutaneous nodules in which 
coiled adult worms may be demonstrated. The parasite was 
first reported and described in 1893 by Leuckart from nod-
ules under the skin of a person in Ghana. Despite the well-
documented occurrence and histologic appearance of such 
nodules, and the recognition that nodules may occur in deep 
tissues and not be readily evident nor palpable, 

7  various 
authors have noted or speculated on the occurrence of adult 
worms not being encased in fibrous nodules. 8–  13  Mohammed 
speculated that nodule formation was primarily a response to 
reaction around degenerating worms, or a result of injury to 
the worm (an explanation of why many nodules were present 
over bony prominences). 8  This theory does not seem to take 
into account that viable young female worms can often be 
observed in nodules. However, it is recognized, in general, that 
nodules can be palpated in fewer than 30% of young micro-
filaria-positive children (with a presumed younger popula-
tion of worms), but that this proportion increases to �  60% in 
microfilaria-positive persons more than 20 years of age. 14  

 Worth noting but of uncertain value is that all worms recov-
ered in this case series were female, and that most appeared 
to be mature but young, based on size. However, the fact that 
two of the specimens contained microfilariae indicates that 
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  The  Onchocerca  worms were decidedly less stout in their 
gross appearance than female  Dracunculus  worms ( Figure 6 ). 
In the present cases, size was helpful, but not always definitive 
as noted above. In a recent study of broken worms in Ghana, 
slightly thinner Guinea worms were noted but these worms 
are still substantially larger than the  Onchocerca  worms 
reported here. 16  The caveat is that in the case of  Dracunculus  
worms, one or both of the uterine tubes can, in the absence of 
the body of the worm, protrude out of the lesion, creating the 
appearance of a much thinner worm ( Figure 7 ). This finding 
can lead to confusion on the part of program staff in the field 
who often do not understand the intricate worm morphology. 
However, because size in a clinical setting is a subjective mea-
sure, further evaluation is necessary. The ability to readily dis-
tinguish  Onchocerca  worms from  Dracunculus  worms based 
on a single microscopic examination to reveal the morphology 
of the cuticle makes this a rapid and low-tech procedure. 

   Although the presentation of worms through the skin 
is unusual for human onchocerciasis, in our experience it is 
being reported increasingly over the past decade, but it is not 
clear whether this presentation is caused by the decreasing 
incidence of Guinea worm disease, and was simply lumped 
within that disease and all worms that emerged from the skin 
were considered Guinea worms. With the heightened interest 
in documenting and containing all cases of Guinea worm dis-
ease to suppress spread and assure interruption of transmis-
sion, this rare presentation of onchocerciasis may just now be 
coming to our attention. It is clear that Guinea worm disease 

program managers and others need to be aware that all worms 
that are removed from the skin are not Guinea worms. 

 As cases of Guinea worm disease continue to decrease and 
final eradication is achieved, focus for a few years will remain 
high on any worms emerging from the skin to ensure that no 
reemergence of transmission of Guinea worm disease has 
occurred. It would appear that  Onchocerca  worms will be a 
most common confounding presentation, although other 
conditions such as cutaneous larva migrans, bot fly larva, or 
 Tunga penetrans  have on occasion been confused with dra-
cunculiasis. Of the 58 specimens submitted to CDC for con-
firmation during 2000–2010, 14 (24%) have been determined 
to be  Onchocerca  worms. Of the remaining cases, one was a 
fly larva (2%), two were unidentifiable nematodes (4%), and 
11 (20%) were not worms but some other tissue presumed to 
be of human origin (e.g., connective tissue, blood vessel). 

 It remains unclear whether this manifestation of human 
onchocerciasis represents a normal occurrence, albeit, not 
common, and opens for some debate again, the question of 
how frequently adult  Onchocerca  worms are free in the tissues 
versus being encased in dense connective tissue nodules. We 
are not able to address either of these questions, other than to 
speculate, but the documented occurrence of the cases does 
provide additional information regarding what may or may 
not be an unusual aspect of onchocerciasis. 

 F igure   5.    Classic blister formation on the ankle at pre-emergence 
of a female Guinea worm. This figure appears in color at  www.ajtmh
.org .    

 F igure   6.    Emergence of Guinea worm from the foot showing the 
typical presentation, including relative size of the worm (compare 
with  Figures 1 – 3 ). This figure appears in color at  www.ajtmh.org .    
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 F igure   7.    Guinea worm lesion from which only a single uterine 
tube is protruding. Note the small diameter and transparent appear-
ance. This figure appears in color at  www.ajtmh.org .    


