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misdiagnosis and delay in the appropriate
antimicrobial therapy.

Familiarity with the characteristics of
nodular lymphangitis allows the family physi-
cian to narrow the microbiologic differential
diagnosis, obtain appropriate laboratory stud-
ies and initiate directed antimicrobial therapy.
If complicating factors exist (such as infection
in immunocompromised patients, pregnant
women, or children), referral to an appropri-
ate subspecialist may be necessary.

Although the list of microorganisms is
diverse, when considered in the context of
exposure history, the differential diagnosis is,
fortunately, limited (Table 11). The most com-
mon causes of nodular lymphangitis in the
United States are S. schenckii, Nocardia
brasiliensis, Mycobacterium marinum and
Leishmania brasiliensis. Microbiologic diagno-
sis can usually be made when appropriate his-
tologic stains and cultures of biopsied tissues
are obtained. The clinical microbiology labo-
ratory should be notified in advance so that
optimal culture techniques can be performed.

Because of the diversity of microorganisms
and the lack of official reporting of cases, it is
impossible to establish the true incidence of
nodular lymphangitis. Rates of infection will
vary substantially as a function of exposure-
prone activities, geographic location, travel
history, occupation and hobbies. Practice
experience and the lack of large case series
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suggest that nodular lymphangitis is a rela-
tively uncommon condition.

Illustrative Case
A 69-year-old woman was admitted to a

local hospital for treatment of refractory cel-
lulitis involving her left index finger and
extending up her arm. Two weeks before, she
had pricked her index finger on a thorny cac-
tus. Within two days a painful papule
appeared at the inoculation site, and over the
next two weeks tender lymphangitis devel-
oped. Despite the use of oral antistaphylococ-
cal antibiotics, lymphangitis involving the
forearm progressed. Subcutaneous nodules
developed along the erythematous lymphan-
gitic streak. The nodules and the papule on
the affected finger began to ulcerate and pro-
duce a purulent discharge (Figure 1a and 1b).

A variety of intravenous antistaphylococcal
antibiotics were administered and surgical
debridement of the proximal forearm was
performed. Gram’s stain of purulent fluid
reportedly showed many neutrophils but no
microorganisms. Therapy with a combina-
tion of supersaturated potassium iodide
(SSKI) and itraconazole (Sporanox) was ini-
tiated empirically for a presumptive diagnosis
of sporotrichosis.

The patient was transferred to a different
hospital four days later for further manage-
ment. At the time of admission, a physical
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TABLE 1

Organisms That Cause Nodular
Lymphangitis

Common causes
Sporotrichosis schenckii
Nocardia brasiliensis 
Mycobacterium marinum
Leishmania brasiliensis

Uncommon causes
Nocardia asteroides
Atypical mycobacteria
Francisella tularensis
Blastomyces dermatitidis
Coccidioides immitis
Cryptococcus neoformans
Histoplasma capsulatum
Streptococcus pyogenes
Staphylococcus aureus
Pseudomonas pseudomallei
Bacillus anthracis
Cowpox virus

Adapted with permission from Kostman JR and DiNu-
bile MJ. Nodular lymphangitis: a distinctive but often
unrecognized syndrome. Ann Int Med 1993;118:884.

FIGURE 1A. Erythema, induration and suppu-
ration involving the left index finger. 

FIGURE 1B. Nodular lymphangitis caused by
Nocardia brasiliensis, with areas of suppura-
tion extending up the left forearm and arm.

The clinical features of sporotrichosis overlap with those of
nodular lymphangitis, and definitive diagnosis depends on
microbiologic studies.



examination confirmed the previous findings.
In addition, she was noted to have bilateral
conjunctival erythema and periorbital edema.
Cultures obtained at the previous hospital
were growing an Actinomyces-like organism.

The presumptive diagnosis was Nocardia-
induced nodular lymphangitis, and therapy
with trimethoprim-sulfamethoxazole (TMP-
SMX) was started. The patient also showed
signs of potassium iodide–induced conjunc-
tivitis, which resolved within two days of dis-
continuing the combination of SSKI and itra-
conazole. The Actinomyces-like microbial
isolate was obtained from the referring hospi-
tal and was subsequently identified as N.
brasiliensis. The lesions dramatically improved
within a week after initiation of TMP-SMX
therapy and resolved completely after one
month (Figure 2). The TMP-SMX therapy was
continued for three months.

Microbiology, Diagnosis and Therapy
The microbiologic diagnosis focuses on the

four major causes of nodular lymphangitis in
the United States: S. schenckii, N. brasiliensis,
M. marinum and L. brasiliensis. Although
these microorganisms have diverse taxonomic

classifications, they do have several character-
istics in common. First, they tend to be ubiq-
uitous in soil or water, environmental niches
where primary inoculation is likely to occur.
(In the case of leishmaniasis, infection is geo-
graphically limited to areas of the world where
transmitting sandflies are endemic.) Second,
after primary inoculation, all of these micro-
organisms are capable of eliciting granuloma-
tous inflammation, necrosis and abscess 
formation. Third, systemic symptoms are
characteristically absent.

The diagnosis and treatment of nodular
lymphangitis caused by these organisms are
summarized in Table 2.2-12

Sporothrix schenckii
In the United States, S. schenckii is the most

commonly recognized cause of nodular lym-
phangitis. It is a dimorphic fungus that exists
saprophytically in nature and has a worldwide
distribution. Infection may result from con-
tact with soil and plant debris, thorns, sphag-
num moss and timber.2,5,7,13 Inoculation has
also been associated with scratches and bites
from a variety of animals.5,7,14-17

Following a one- to 12-week incubation
period, a nontender, erythematous, papulo-
nodular lesion develops at the site of minor
trauma or inoculation. Secondary erythema-
tous, nodular lesions develop along the prox-
imal lymphatic chain. The primary and sec-
ondary lesions frequently ulcerate and may
discharge a thin, serous fluid. The lymphatic
channels between nodules may be thickened
and palpable. Regional adenopathy and fever
are uncommon. Dissemination is rare, except
in immunocompromised patients.

The characteristic appearance along with
an exposure history should prompt consider-
ation of the diagnosis. The clinical features of
sporotrichosis overlap with those of other
causes of nodular lymphangitis, and defini-
tive diagnosis depends on microbiologic
studies. Cultures obtained from fluid from
the wound are usually negative for the organ-
ism. Routine and fungal histologic stains of
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FIGURE 2. Improvement of nodular lymphangitis in left index finger,
forearm and arm after two weeks of trimethoprim-sulfamethoxazole
therapy.



biopsied tissue are nonspecific and rarely
demonstrate the presence of the fungi. How-
ever, cultures of biopsied tissue frequently
yield positive results and are therefore the
diagnostic method of choice.18

SSKI has historically been used to treat
cutaneous sporotrichosis,2,7 but it is associ-
ated with a number of adverse effects, includ-
ing inflammation of lacrimal and parotid
glands, gastrointestinal intolerance, hypothy-
roidism and rash.2,3,18 Recent studies have
shown that itraconazole is an excellent alter-
native to SSKI.2,4,19 The drug is well tolerated

and, in most cases, should be considered the
drug of choice. Heat application is a useful
adjunct to treatment. Hot compresses placed
over the lesion for 40 to 60 minutes per day
have been shown to lessen the severity of the
symptoms of the disease.2

Although the duration of therapy is not
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TABLE 2

Diagnosis and Treatment of the Major Causes of Nodular Lymphangitis

Organism Exposure history Diagnosis Therapy Alternative therapy Duration of treatment

Sporothrix Gardening, soil Biopsy and Itraconazole SSKI, 5 drops in water three Two months after
schenckii contamination, culture (Sporanox),  times daily, slowly increased resolution of lesions

splinters, animal 200 mg daily2-4 to 40 to 50 drops three 
scratches or bites times daily as tolerated2,5

Terbinafine (Lamisil), 250 mg 
twice daily4

Nocardia Gardening, soil Biopsy and TMP-SMX (Bactrim, Minocycline* (Minocin), Three months
brasiliensis contamination, culture Septra), 2 double- 200 mg twice daily5-8

splinters strength tablets See text for additional 
three times daily5,6 alternatives.

Mycobacterium Aquariums, Biopsy and Rifampin (Rifadin), Minocycline*,100 mg twice Two to three months 
marinum fish-handling, culture 15 mg per kg, daily5,9,10 after resolution of 

swimming in daily with Rifampin, 10 to 15 mg per symptoms
oceans, lakes or ethambutol kg daily, with clarithromycin* 
pools (Myambutol), (Biaxin), 30 mg per kg daily10

25 mg per kg 
daily5,9,10

Leishmania Residence in or Biopsy and Stibogluconate Amphotericin B (Fungizone IV), 20 days
brasiliensis travel to endemic culture sodium, 20 mg 0.25 to 1.00 mg per kg daily11

areas per kg daily,5,11,12 See text for additional 
or meglumine alternatives.
antimonate, 20 mg 
per kg daily11,12

SSKI = supersaturated potassium iodide; TMP-SMX = trimethoprim-sulfamethoxazole.

*—Sensitivities should be obtained before instituting therapy.
†—Only available through the Centers for Disease Control and Prevention in Atlanta.

Information from references 2 through 12.

Systemic symptoms such as fever are usually absent in cases
of cutaneous lymphangitis. 



firmly established, treatment should continue
for approximately two months after resolution
of the lesions. If the lesions recur after discon-
tinuation, itraconazole can be reinstituted.

NOCARDIA SPECIES

Nocardia are filamentous gram-positive
bacteria that are widely distributed in soil and
water. Several species of Nocardia can cause
lymphocutaneous infection, but N. brasilien-
sis is most often implicated in nocardial
nodular lymphangitis. Infection may result
from wound contamination by plant and soil
matter.5,7

Following a one- to six-week incubation
period, a tender nodule or subcutaneous
abscess develops at the inoculation site. Sec-
ondary lesions may occur along proximal
lymphatics. Purulent drainage and sinus for-
mation may develop, and tender regional
adenopathy and fever may occur.

Exposure history and clinical presentation
may be indistinguishable from those of
sporotrichosis. The characteristic morphol-
ogy of the microorganism may occasionally
be identified on Gram’s stain of wound fluid
and tissue. Nocardia species are partially acid-
fast, a characteristic that may help distinguish
them from other members of the Actino-
myces group of organisms. Cultures of fluid
and biopsy tissue are the diagnostic methods
most likely to yield positive results. Because
the microorganism tends to grow slowly, the

microbiology laboratory should be notified
of the possible presence of Nocardia in the
clinical specimen so that cultures may be kept
for several weeks.6,18

Sulfonamides are the preferred antibiotics,
and the ease of use and oral bioavailability of
TMP-SMX (Bactrim, Septra) makes it the
mainstay of therapy. No well-controlled trials
clearly define the dosage and duration of
therapy. A high initial dosage of two double-
strength tablets three times per day is reason-
able. Monitoring of complete blood counts
should be performed on a weekly basis, and if
cytopenia develops, the dosage should be
decreased. A three-month course of therapy is
usually adequate to prevent relapse.

In patients who are unable to take sulfon-
amides, and in the rare instance of sulfon-
amide resistance, alternative antimicrobial
therapy may be used after susceptibility test-
ing. Minocycline (Minocin), amikacin
(Amikin), carbapenems and quinolones are
frequently active antimicrobials.

Mycobacteria
Various mycobacteria are capable of causing

lymphocutaneous infection.5,7 M. marinum is
the species most often implicated as a cause of
nodular lymphangitis. M. marinum is found in
fresh and saltwater environments, as well as on
the fish and animals inhabiting them. Inocula-
tion of microorganisms typically occurs in fish
handlers and tropical aquarium hobbyists.
Infection has also occurred after swimming in
oceans, lakes and pools.9,20

Following a two- to eight-week incubation
period, papules develop that may ulcerate or
evolve into abscesses. Nodules may form
along proximal lymphatics in a sporotrichoid
manner. Systemic symptoms, regional ade-
nopathy and dissemination are rare. The
microorganisms are seldom visualized in tis-
sue stains. The diagnosis is established by
growing the microorganisms from cultures of
biopsied tissue. Because specific incubation
temperatures are required for optimal growth,
the clinical microbiology laboratory should be
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alerted to the possible presence of M. mar-
inum in the tissue specimen.

Most strains of M. marinum are resistant to
isoniazid. Rifampin (Rifadin) and ethambu-
tol (Myambutol) are active against the organ-
ism and have been used clinically. TMP-SMX,
macrolides and the fluoroquinolones may be
active, although testing the sensitivity of the
isolate is recommended before use of these
agents.10 As in sporotrichosis, the application
of warm compresses is a useful adjunct to
therapy. The recommended duration of ther-
apy is two to three months beyond resolution
of clinical symptoms.9,20

Leishmania
Leishmania are protozoal parasites that are

transmitted to humans by Phlebotomus
sandflies. Leishmaniasis is a major public
health concern in Central and South Amer-
ica, the Middle East, Africa and Asia. There is
also an endemic focus of Leishmania in south
central Texas, where several cases of cuta-
neous infection have been reported.21 Various
clinical syndromes can result after infection
with the parasite. The cutaneous form of
leishmaniasis occurs from two weeks to six
months after the bite of a sandfly. A small
nodule at the inoculation site usually evolves
into a mildly painful, well-demarcated ulcer.
Nodular lymphangitis may occur and is seen
most frequently after infection caused by L.
brasiliensis. In the lymphocutaneous form of
the disease, systemic symptoms and regional
adenopathy are rare.

Leishmaniasis should be considered in any
person from an endemic area who has
chronic localized skin lesions. The edge of a
lesion should be biopsied and tissue submit-
ted for histology and culture. Giemsa-stained
tissue and cultures may reveal the presence of
the parasite. Serologic tests for cutaneous
leishmaniasis are of low sensitivity.

In many cases, cutaneous leishmaniasis
resolves spontaneously over months to years.
However, healed cutaneous L. brasiliensis
infection can emerge months to years later as

mucocutaneous infection. For this reason, the
current recommendation is to start treatment
at the time of initial diagnosis. The drugs of
first choice are the pentavalent antimonial
sodium stibogluconate or meglumine anti-
monate.11,12 Treatment is given for 20 days,
during which time patients should be
observed for side effects including pancreati-
tis and electrocardiogram abnormalities.
Although not evaluated in a systematic way,
amphotericin B (Fungizone IV), pentamidine
(Pentam), allopurinol (Zyloprim) and azole
antifungal compounds are alternative thera-
pies.11,12,21 Warm compress application for
two to three hours daily may lessen the sever-
ity of the symptoms of the disease.5

Other Causes of Nodular Lymphangitis
Other causes of nodular lymphangitis

(Table 11) are exceedingly rare and should be
considered primarily in the context of a sug-
gestive exposure history. For a more detailed
discussion of uncommon causes of nodular
lymphangitis, the reader is referred to several
articles on the topic.1,5,7,22 Microbiologic diag-
nosis can usually be made when appropriate
histologic stains and cultures of biopsied tis-
sue are obtained. These uncommon forms of
nodular lymphangitis may require referral to
an appropriate subspecialist.

The authors thank Wayne Triner, M.D., for his help
with the figures and Jacob Reider, M.D., for his
input and review of the manuscript.
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