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Coccidioidomycosis was first 
described as a disease in an  
Argentinean soldier in 1892. 

It was identified as a fungal infection 
in 1900.1 The Coccidioides species are 
dimorphic fungi predominantly found 
in the southwestern United States, 
Mexico and Central and South Amer-
ica.2  The mycelial form grows in the 
soil of endemic regions and produces 
spores that become airborne following 
disturbances to the soil. Human infec-
tion occurs with the inhalation of air-
borne spores. A substantial proportion 
of infected individuals are minimally 
affected; however, some develop a 
significant primary pulmonary infec-
tion which may resolve or progress to 
a persistent pulmonary infection. A 
few patients develop disseminated coc-
cidioidomycosis, which is associated 
with high morbidity and mortality. Dis-
seminated infection can involve virtu-
ally any organ in the human body. This  

article describes the pathogenesis, epi-
demiology, clinical course, and diagno-
sis of coccidioidomycosis in the human 
body, while emphasizing the common 
radiologic findings of pulmonary and 
extrapulmonary disease.

Organism and pathogenesis
The Coccidioides species are di-

morphic fungi that grow as mycelial 
strands within the soil (Figure 1). As 
the mycelia mature, arthroconidia are 
formed which become airborne and 
either return to the soil or are inhaled.2 

The inhaled arthroconidia settle within 
the terminal bronchioles. Within hours 
to days, they develop into spherules 
that incite an inflammatory reaction in 
the region recruiting immune-mediated 
cells such as polymorphonuclear leu-
kocytes and eosinophils.1 As the spher-

ules mature, they produce and fill with 
hundreds to thousands of endospores 
(Figure 2). Ultimately the spherules 
rupture and release the endospores, 
each of which has the ability to develop 
into a mature spherule, propagating the 
cycle.3 Macrophages engulf some of the 
free endospores promoting an acute in-
flammatory reaction. If the infection is 
not entirely cleared, lymphocytes and 
histiocytes are recruited to the affected 
areas resulting in the formation of gran-
ulomas with giant cells.1 

Epidemiology
The Coccidioides species are en-

demic to the desert soil of the western 
hemisphere. The two known species, 
Coccidioides immitis and Coccidioides 
posadasii, are identical morphologically 
and clinically but have distinct genetic 
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and epidemiologic features.1  Coccidi-
oides immitis is found primarily in Cali-
fornia although it may also be found in 
Arizona.1, 4  Coccidioides posadasii is 
the predominant organism living outside 
of California, inhabiting the southwest-
ern United States, Mexico, and Central 
and South America.1  Of these regions, 
the San Joaquin Valley of central Cali-
fornia and south central Arizona are the 
areas of greatest endemicity.4

The incidence of coccidioidal in-
fection is highest in late summer and 
early fall. Natural events that disturb 
the soil such as dust storms, landslides, 
and earthquakes put those exposed at 
increased risk. The incidence is higher 
in individuals with occupational or 
recreational exposure to dust and soil. 

Interestingly, many cases have been ac-
quired from a single exposure by driv-
ing through an endemic region.3 

It is estimated that 100,000 infections 
occur each year in the United States with 
30-60% of the cases being subclinical. 
In the highly endemic areas, the infec-
tion rate is approximately 2-4% per year 
and the prevalence is approximately 30-
40%.1 Intermittent epidemics have oc-
curred in the past 30 years with the most 
recent episodes occurring in the San 
Joaquin Valley in the 1990s and in Los 
Angeles following the 1994 Northridge 
earthquake. As populations continue to 
grow within these endemic regions, the 
incidence of infection continues to in-
crease.5 Additionally, with the recent in-
crease of population mobility and travel, 

this fungal infection is more likely to be 
encountered outside of these endemic 
areas.

Clinical course
With the primary pulmonary infec-

tion, approximately 60% of infected 
individuals are asymptomatic or mini-
mally symptomatic.2 The remaining 
40% of individuals develop nonspecific 
symptoms such as fever, headache, sore 
throat, cough, fatigue, and pleuritic 
chest pain, which typically occur one to 
three weeks after infection.5 The pres-
ence of a diffuse maculopapular rash, 
erythema nodosum, or erythema multi-
forme may help point to the specific di-
agnosis of coccidioidomycosis.1, 6  The 
syndrome of “valley fever” or “desert 
rheumatism” develops in about 25% of 
those infected and comprises the triad 
of arthralgia, fever, and skin rash.1, 7 
Most cases resolve within a few weeks 
even without treatment. However, treat-
ment is recommended for specific pop-
ulations of patients, especially pregnant 
women, patients who are immunocom-
promised and patients with significant 
comorbidities such as diabetes and car-
diopulmonary disease.1

In approximately 5% of patients a 
persistent pulmonary infection, defined 
as respiratory infection lasting longer 
than six weeks, ensues.8,9 Clinical man-
ifestations include productive cough, 
hemoptysis, and weight loss.5  Antifun-
gal treatment is recommended and may 
be effective; however, elderly and dia-
betic patients have a poor prognosis.1 

In less than 1% of infected individu-
als, the primary pulmonary infection dis-
seminates to other parts of the lung and 
body by lymphohematogenous spread. 
The most common sites of extrapulmo-
nary involvement are the central nervous 
system (CNS), bones and joints, and soft 
tissues.1   Individuals at increased risk for 
disseminated disease include African-
Americans, Filipinos, pregnant women, 
and immunosuppressed patients.3  Males 
are at higher risk than females.10  Dis-
semination usually becomes apparent 
within a few weeks of the primary pul-
monary infection, but can occur up to 

FIGURE 1. Life cycle of the Coccidioides species. In the saprophytic phase, the mycelia grow 
within the soil and produce arthroconidia, which become airborne and either return to the 
soil or are inhaled. In the parasitic phase, the inhaled arthroconidia settle within the lung and 
develop into spherules which produce and fill with endospores. The endospores are released 
and either develop into spherules or return to the soil forming mycelia. 

FIGURE 2. Coccidioides immitis. (A) Photomicrograph (original magnification, x100; hema-
toxylin-eosin stain) shows a round spherule containing numerous endospores (black arrow). 
(B) Photomicrograph (original magnification, x100; hematoxylin-eosin stain overlayed with 
oil) shows free endospores (white arrow) and endospores contained within multiple spherules 
(black arrow). 
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more than two years later.1  A minority 
of patients presenting with disseminated 
disease have no known history of a pri-
mary pulmonary infection.4 Generalized 
symptoms include night sweats, dyspnea 
at rest, fever, and weight loss.1  Patients 
with disseminated pulmonary disease 
may present with profound hypoxemia, 
acute respiratory distress syndrome, 
and respiratory failure.11 Commonly 
seen symptoms related to central ner-
vous system involvement include head-
ache, nausea, vomiting, visual changes 
and altered mental status.1 Patients with 

wide-spread dissemination may develop 
septic shock or fungemia. Overall, dis-
seminated infection is associated with a 
significant morbidity and mortality re-
quiring long term treatment with antifun-
gal medications and surgical intervention 
in appropriate cases.1, 11 The treatment of 
coccidioidal meningitis usually requires 
the addition of intrathecal drugs.1

Diagnosis
Multiple methods exist for the diag-

nosis of coccidioidal infection, includ-
ing microscopic detection of endospore 

containing spherules within tissue or 
fluid samples, molecular detection 
using nucleic acid amplification with 
polymerase chain reaction, cultures on 
fungal or bacterial media, and serologic 
testing. Serum IgM antibodies are de-
tectable within 1-3 weeks of infection. 
Serum IgG antibodies are detectable 
by complement fixation (CF) at a later 
time.12  Quantitative complement-fixing 
antibody titers using IgG can be used 
to monitor disease activity over time 
as they decrease with disease regres-
sion or resolution. In early disease, the 
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FIGURE 3. Airspace consolidation in a 60 year-old man who presented with a 4-day history of productive cough. (A) Chest radiographic demon-
strates a right basilar opacity (arrow). (B) Axial CT image through the chest demonstrates right lower lobe consolidation with air bronchograms 
(*) and additional ground glass opacity (arrowhead). Cultures from the endotracheal tube aspirate were positive for Coccidioides immitis.

FIGURE 4. Airspace consolidation in a 41-year-old woman who presented with fever and hypoxemia. (A) Chest radiograph demonstrates a right 
middle lobe consolidation (arrow). (B) CT scan shows right middle and lower lobe consolidation with areas of cavitation (arrow). The patient’s 
respiratory status continued to worsen eventually requiring intubation. The endotracheal tube aspirate was positive for coccidioidomycosis.
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CF titer is usually around 1:8 or 1:16.7 
A CF titer above 1:32 or an increasing 
titer indicates progression of disease 
and possibly dissemination.12 It is im-
portant to note that a negative serologic 
result does not exclude the diagnosis 
of coccidioidomycosis, and repeat test-
ing should be considered if the clinical 
index of suspicion is high.1 Skin testing 
was used in the past; however, it is no 
longer available in the United States.12 

In regard to the diagnosis of central 
nervous system involvement, isolation 
of Coccidioides immitis from infected 

cerebrospinal fluid (CSF) is difficult, 
occurring in less than 50% of patients. 
Diagnosis of active disease in the cen-
tral nervous system is therefore often 
based on the presence of complement-
fixing antibodies in the CSF.13-15

Pulmonary manifestations 
The most common radiologic mani-

festation of primary pulmonary infec-
tion is parenchymal consolidation, 
which is found in approximately 75% 
of symptomatic individuals.16  The 
consolidation can be segmental, lobar, 

or patchy in distribution.8 It is usually 
unilateral and perihilar or basilar (Fig-
ures 3,4). The consolidation may be 
transient, resolving in one area and re-
curring in another. These fleeting con-
solidations are referred to as “phantom 
infiltrates.” Acute pulmonary infection 
may also manifest radiologically as 
small nodules measuring 5 mm to 2.5 
cm in size. These nodules may be well-
circumscribed, resembling metastases 
or patchy resembling bronchopneumo-
nia16 (Figure 5). Capone et al found that 
the most common manifestation on CT 

FIGURE 5. Ground glass nodules in an asymptomatic 58-year-old  
Filipino man who underwent a radiologic work-up for nasopharyngeal 
cancer. CT scan demonstrates a cluster of ill-defined ground glass nod-
ules in the left upper lobe (arrow). A left upper lobectomy was ultimately 
performed and confirmed the diagnosis of coccidioidomycosis. 

FIGURE 6. Right hilar lymphadenopathy in a 38-year-old man who 
presented with cough, fever, and chest pain after being treated for 
community-acquired pneumonia. Serology was positive for Coc-
cidioides immitis. CT scan demonstrates marked right hilar lymph-
adenopathy (arrow).
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FIGURE 7. Loculated pleural effusion in a 46-year-old male who presented with fever and cough. (A) Chest radiograph demonstrates a large 
right pleural effusion (arrow). (B) CT scan shows a large loculated right pleural effusion (arrows) with adjacent atelectasis. Diagnosis was con-
firmed on pleural biopsy.
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for acute pulmonary infection was mul-
tiple pulmonary nodules located pri-
marily in the lung bases.17

Hilar lymphadenopathy is seen con-
currently with a pulmonary parenchy-
mal abnormality in 20% of patients with 
acute infection (Figure 6). However, 

these two findings are not always posi-
tively correlated. For example, lymph-
adenopathy may continue to progress 
while pulmonary lesions regress.16 

Pleural effusions are seen in approxi-
mately 20% of patients with acute re-
spiratory infection and are usually small 

and unilateral. Most often they resolve 
rapidly; however, in 2% of cases the 
effusions are large and may persist for 
weeks to years (Figure 7). The fluid is 
often exudative with pleural biopsy re-
vealing granulomas and fungal organ-
isms.16 Pleural fluid can be seen with or 

A B

FIGURE 8. Coccidioidal cavitary lesions in a 47-year-old man who presented with hemoptysis. (A) Chest radiograph shows a left upper lobe 
opacity (black arrow) and volume loss. (B) CT scan demonstrates a thick-walled left upper lobe cavity (black arrow) with a solid mural nodule 
(arrowhead), centrilobular nodules (white arrow), and consolidation with air bronchograms. Sputum samples and serologies were positive for 
coccidioidomycosis. 

FIGURE 9. Miliary coccidioidomycosis in a 46-year-old man with 
AIDS who presented with productive cough and fever. (A) Chest 
radiograph demonstrates diffuse bilateral miliary nodules. (B) CT 
scan shows innumerable bilateral tiny nodules in a random distri-
bution. The patient underwent an open lung biopsy with pathol-
ogy revealing numerous endospores and granulomas consistent 
with coccidioidomycosis. (C) Gross specimen of the lungs from 
an autopsy in a different patient with disseminated coccidioido-
mycosis demonstrating miliary nodules. 
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without a pulmonary parenchymal find-
ing. Pleural thickening can also be seen 
without a prior effusion.8

Persistent pulmonary coccidioido-
mycosis occurs when a pulmonary 
parenchymal abnormality persists for 
greater than 6 weeks.8,9  Persistent 
segmental or lobar pneumonia can be 
seen.8   Small pulmonary nodules, re-
ferred to as coccidiomas, may develop 
in sites of prior consolidation.16  They 
average 1.5 cm in diameter and are usu-
ally round, solitary, well-circumscribed 
and located more than 5 cm from the 
hilum.8,16 The nodules may resolve, 
remain stable, or break down and dis-
seminate.16  The differential diagnosis 
for a coccidioma presenting as a solitary 
pulmonary nodule includes granuloma 
from another fungal disease, tubercu-
loma and neoplasm. 

Thin- or thick-walled cavitary le-
sions, most of which are identified in the 
upper lungs, may develop from excava-
tion of consolidation or nodules. Al-
though cavitary lesions usually resolve  

FIGURE 10. CT scan of the chest demonstrates conglomerate right paratracheal lymphade-
nopathy (arrow) in a 31-year-old male with disseminated coccidioidomycosis.

FIGURE 11. Coccidioidal meningitis in a 6-year-old boy. (A) Axial fluid-attenuated inversion recovery MR image demonstrates acute hydroceph-
alus with transependymal CSF flow (white arrows). (B) Axial T1-weighted gadolinium-enhanced image shows characteristic nodular leptomenin-
geal enhancement (black arrows), most pronounced in the quadrigeminal plate, ambient, and middle cerebral artery cisterns.
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spontaneously within 2 years, they 
have been associated with complica-
tions including bacterial superinfection, 
mycetoma formation, and rupture into 
the pleural space resulting in an empy-
ema, pneumothorax, or bronchopleural 
fistula.16 The “air crescent sign” (the 
finding of a mobile mass within a cav-
ity), which is most commonly associ-
ated with Aspergillus, has been seen in 
cavitary lesions associated with coc-
cidioidomycosis18 (Figure 8). Biapical 
fibronodular changes with cavities and 
scarring, mimicking tuberculosis or his-
toplasmosis, can occur but is not com-
mon.10,16 End-stage disease includes 
fibrosis, bronchiectasis and calcifica-
tion, although calcification related to 
chronic coccidioidomycosis is less com-
mon than seen in association with tuber-
culosis or histoplasmosis.16

FIGURE 13. Coccidioidal arachnoiditis in a 28-year-old man. Axial CT myelogram image at 
the level of L4-L5 demonstrates thickening, clumping, and eccentric location of nerve roots in 
the right lateral aspect of the thecal sac due to arachnoiditis (arrow).

FIGURE 12. Coccidioidal meningitis in a 70-year-old man. Sagittal T1-weighted gadolinium-
enhanced MR image of the brain shows nodular leptomeningeal enhancement in the interpe-
duncular cistern (black arrow) and suprasellar/planum sphenoidale region (white arrow). 

FIGURE 14. Spinal subarachnoid block in a 
27-year-old woman with cerebrospinal fluid 
cultures positive for Coccidioides immitis. 
Sagittal CT myelogram image of the lumbar 
spine demonstrates abrupt narrowing of the 
contrast column at L5/S1 (arrow) likely a 
result of arachnoiditis and adhesions.
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Disseminated pulmonary infection 
can manifest as a miliary or reticulo-
nodular pattern (Figure 9). The presence 
of paratracheal or mediastinal lymph-
adenopathy should suggest dissemi-
nated disease (Figure 10). In addition, 

disseminated coccidioidomycosis can 
cause pericardial effusions resulting in 
the development of cardiac tamponade 
or restrictive pericarditis.8 

Extrapulmonary manifestations 
Central nervous system

Central nervous system involve-
ment is the most severe and frequent 
manifestation of disseminated coc-
cidioidomycosis, occurring as a result 
of lymphohematogenous spread from 
primary infection in the lungs to the me-
ninges.13,14  Common manifestations of 
coccidioidal meningitis include hydro-
cephalus, cerebral infarction, vasculitis, 
parenchymal or parameningeal masses 
and abscesses, periventricular white mat-
ter abnormalities, and spinal arachnoidi-
tis.15,19-21  Subarachnoid hemorrhage 
from vasculitis or ruptured mycotic 
aneurysm and intrasellar granuloma 
formation are among the rarer compli-
cations that have been reported in the 
literature.22,23  Hydrocephalus is the most 
common complication of coccidioidal 
meningitis and is associated with the 
highest mortality, reaching 38.7% in one 
study.21,24  This study also reported an 

overall mortality rate of 26% for patients 
with coccidioidal meningitis, a rate simi-
lar to other published series.24

Magnetic resonance (MR) imaging 
is superior to computed tomography 
(CT) in the evaluation of central ner-
vous system coccidioidomycosis.24  
Frequently, diffuse or focal leptomen-
ingeal enhancement (predominantly 
involving the basilar cisterns, craniocer-
vical junction, or pericallosal regions) 
is seen on postcontrast gadolinium im-
ages25,26 (Figures 11,12). The basilar 
cisterns may appear isointense to CSF 
or isointense to brain parenchyma on 
T1-weighted images, and may appear 
normal or hypo- to isointense relative 
to brain parenchyma on T2-weighted 
images.25  Abnormal enhancement 
may extend inferiorly along the lepto-
meninges surrounding the spinal cord 
and spinal nerves, potentially causing 
arachnoiditis and subarachnoid block20 
(Figures 13,14). Communicating hy-
drocephalus may result due to occlu-
sion of basilar cisterns by inflammatory 
exudate and/or fibrosis preventing CSF 
from being absorbed by arachnoid 
granulations or non-communicating 

FIGURE 15. Coccidioidal meningitis in an 8-year-old girl. (A) Axial diffusion-weighted MR image shows restricted diffusion in the right frontal 
lobe, bilateral basal ganglia, and left parietal lobe consistent with acute infarctions (black arrows). (B) Maximum intensity projection from a 3D 
time of flight MRA of the circle of Willis shows diffuse narrowing of the right anterior cerebral and bilateral middle cerebral arteries (white arrows) 
due to basilar meningitis.
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FIGURE 16.  Parenchymal coccidioi-
domycosis in a 49-year-old man. Axial 
T1-weighted gadolinium-enhanced MR 
image of the brain demonstrates a periph-
erally enhancing mass in the anteromedial 
aspect of the left cerebellum with extension 
to the posterolateral medulla and upper cer-
vical cord (arrow). 
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hydrocephalus may result from obstruc-
tion at the level of the outlet foramina 
of the fourth ventricle27 (Figure 11). 
In addition, there may be evidence of 
acute infarctions and edema involving 
the brain stem, thalamus, cerebellum, 
or basal ganglia, likely resulting from 

vasospasm or vasculitis of smaller to 
medium-sized meningeal and perforat-
ing vessels associated with meningitis21, 

27 (Figure 15). Ischemia from vasculitis 
may further manifest itself as diffuse 
periventricular white matter abnormali-
ties.21 Focal enhancing parenchymal 

lesions and abscesses have also been 
reported but are seen less frequently21, 24 

(Figure 16). Mass lesions and abscesses 
can additionally occur in the spinal sub-
arachnoid space, usually as a result of 
direct extension from contiguous bony 
infection or, less frequently, as a result 

FIGURE 17. Osseous involvement in disseminated coccidioidomycosis in a 14-year-old girl. (A) Delayed whole body image from a technetium-
99m methylene-diphosphonate three-phase bone scan demonstrates multiple areas of increased radiotracer uptake in the calvarium, spine, 
shoulders, ankles, pelvis, and left ribs (black arrows). (B) Axial CT image demonstrates permeative lytic erosion of the right anterior L3 body 
(white arrow) with an adjacent paravertebral soft tissue component (*). (C) Axial CT image of the head shows two permeative lytic lesions in the 
left parietal calvarium (arrowheads). (D) Corresponding axial T1-weighted gadolinium-enhanced image of the brain demonstrates two enhanc-
ing lesions within the left parietal bone extending into the soft tissues of the scalp (arrowheads).
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of isolated deposition from primary 
lung infection.20, 28

Bone and joint 
It has been reported that up to 50% 

of patients with disseminated disease 
demonstrate bone and joint involve-
ment8 (Figure 17). Coccidioidomycosis 
can affect almost any bone in the body, 
although the axial skeleton is most fre-
quently involved. Multiple bone lesions 
are often present. The most common 
radiographic pattern seen is multiple 
punched-out lytic lesions with circum-
scribed margins. This type of lesion is 
usually seen in the long and flat bones. 
Permeative bone destruction is another 
recognized pattern of osseous involve-
ment which often has associated peri-
osteal reaction and soft tissue disease.29 
Soft tissue abscesses within the extremi-
ties without associated osteomyelitis 
have also been described.30 Skull lesions 
are often present with coccidioidomyco-
sis and are seldom seen with other granu-
lomatous infectious diseases including 
tuberculosis.28 On CT, the osseous le-
sions are often expansile and of low 
density. On MR imaging, the osseous 
lesions are T1 hypointense and T2 hy-
perintense.29  Abnormalities of the bones 
and associated soft tissues generally en-
hance after the intravenous administra-
tion of gadolinium.31  

Joint involvement is usually mono-
articular, most commonly affecting the 
ankle or knee. Coccidioidomycosis ar-
thritis usually results from extension of 
adjacent osteomyelitis, although direct 
hematogenous spread may rarely occur.32 
The findings of articular involvement 
include synovitis, joint effusion, periar-
ticular bony destruction, well-defined 
erosions, juxtaarticular osteopenia, and 
relative joint space preservation early in 
the disease29 ,32 (Figure 18).  

Vertebral osteomyelitis is common 
and seen in approximately 25% of pa-
tients with disseminated disease31 (Fig-
ures 19, 20). Both circumscribed lytic 
lesions and permeative lesions have 
been reported in the spine with involve-
ment of the vertebral bodies, pedicles, 
and laminae. Near complete vertebral 
destruction has been described.29   Ex-
tensive paraspinal soft tissue disease 
with abscess and phlegmon formation 
is common. While disk spaces may ap-
pear preserved on radiographs, disk 
space involvement is often present and 
demonstrated on MR images as abnor-
mal signal intensity or enhancement. 
The degree of disk space narrowing is 
minimal compared to the degree of ver-
tebral and soft tissue disease. Epidural 
disease, subligamentous spread of in-
fection, nerve root impingement, and 
cord compression are frequently seen.31 

Gibbous deformity of the spine, com-
monly seen in tuberculosis, is an un-
usual finding in coccidioidomycosis.29 
Disk space disease with minimal disk 
space narrowing and significant soft 
tissue involvement may also help favor 
coccidioidal disease over other granulo-
matous processes.31 

Radionuclide scanning with both 
gallium-67 citrate and technetium-99m 
methylene-diphosphonate is useful in 
detecting osseous involvement with 
demonstration of increased tracer activ-
ity within the coccidioidal lesions.8 It 
is recommended that both gallium and 
bone scintigraphy be performed when 
disseminated coccidioidomycosis is 
suspected as the lesions may be de-
tected on one exam and not the other.33 
Radionuclide scans are useful in the 
detection of lesions which are clinically 
occult or not visible by radiography.8 
MR imaging, however, is most sensi-
tive for detecting early disease when ra-
diographs, CT, and bone scans may be 
falsely negative.31 CT and MR imaging 
are useful in demonstrating the extent 
of bony involvement and any associated 
soft tissue extension.29  MR imaging is 
essential when vertebral osteomyelitis 
is suspected or present to evaluate the 
extent of marrow involvement, inter-
vertebral disks, spinal canal, and adja-
cent soft tissues.31 

A B C

FIGURE 18. Coccidioidomycosis arthritis and osteomyelitis of the knee in a 43-year-old man with a right knee mass. (A) Radiograph of the right 
knee demonstrates a soft tissue mass at the lateral aspect of the knee (*) and an adjacent large erosion of the articular surface of the lateral 
tibial plateau (arrow). (B) Coronal T1-weighted and (C) coronal T1-weighted gadolinium-enhanced fat-saturated MR images demonstrate a rim-
enhancing soft tissue mass at the lateral aspect of the knee (*) invading the lateral tibial plateau (arrow). Synovial enhancement is also present 
(arrowhead). Aspirates of the soft tissue lesion and synovial fluid were positive for Coccidioides immitis.
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Skin 
The skin manifestations of erythema 

nodosum, a maculopapular rash, or ery-
thema multiforme represent a reaction 
to the primary pulmonary infection.34 
Skin infection with the fungal organ-
isms commonly occurs with hema-
togenous dissemination. A variety of 
cutaneous lesions have been described 
including papules, nodules, verrucous 
lesions, superficial abscesses, pustules, 
and scars. Lesions commonly occur on 
the head (particularly the nasolabial 
fold), neck, and chest.35 

Head and neck
Numerous possible head and neck 

manifestations of disseminated disease 
have been described including laryngi-
tis, thyroiditis, cervical lymphadenitis, 
and soft tissue abscesses7, 36 (Figure 21). 
There are case reports of neck masses 
due to cervical lymphadenopathy rep-
resenting the only manifestation of dis-
seminated disease.37 

Abdomen and pelvis
The abdomen and pelvis are other 

potential sites for dissemination. Liver 

and spleen involvement may be dem-
onstrated on CT as diffuse hepato-
splenomegaly or focal low density 
parenchymal lesions.8, 38 A radionu-
clide liver-spleen scan may demon-
strate patchy tracer uptake in the liver. 
Ultrasound or CT may also demon-
strate enlarged abdominal lymph nodes8 

(Figure 22). Peritoneal coccidioido-
mycosis has been described, but is rare. 
Reported findings on CT include asci-
tes, large omental masses, and low den-
sity peritoneal lesions with peripheral 
enhancement mimicking peritoneal 

FIGURE 19. Vertebral osteomyelitis from disseminated coccidioidomycosis in a 20-year-old man with a history of AIDS. (A) Axial image from a 
CT myelogram demonstrates a large lytic lesion with sclerotic margins in the T11 vertebral body (arrow). (B) Corresponding axial T1-weighted, 
(C) axial T2-weighted, and (d) axial T1-weighted gadolinium-enhanced fat-saturated MR images of the T11 lesion show internal T1 hypointen-
sity, heterogeneous T2 hyperintensity, and marked enhancement respectively (arrow). 

A
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B
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carcinomatosis or pseudomyxoma peri-
tonei.39, 40  Female genital infection may 
affect the uterus, fallopian tubes or ova-
ries. A complex adnexal mass may be 
seen on ultrasound and CT with a differ-
ential diagnosis of tubo-ovarian abscess 
or ovarian carcinoma. Peritoneal disease 
is often present concurrently with a com-
plex adnexal mass in coccidioidal pelvic 
inflammatory disease which may falsely 
raise the suspicion for advanced ovarian 

cancer41,42. Dissemination to the male 
genital tract may affect the testes, epi-
didymis, or prostate. On ultrasound, coc-
cidioidal orchitis and epididymitis may 
manifest as testicular and epididymal 
masses.43 

Conclusion 
Coccidioidomycosis is an uncom-

mon infection usually encountered in 
patients with a history of exposure to 

endemic areas. A large percentage of 
patients with primary pulmonary infec-
tion are asymptomatic or minimally 
symptomatic. Those that develop a no-
ticeable illness usually have nonspecific 
symptoms and present radiologically 
with consolidation or nodules. The co-
existence of a diffuse maculopapular 
rash, erythema nodosum, or erythema 
multiforme may aid in the specific diag-
nosis of coccidioidomycosis. Although 

A B

FIGURE 20. Vertebral osteomyelitis and extensive soft tissue abscesses from disseminated coccidioidomycosis in a 31-year-old man. (A) Axial 
T1-weighted gadolinium-enhanced fat-saturated image demonstrates multiple rim-enhancing collections involving the L4 vertebral body and 
paraspinal soft tissues with extension into the right ventral epidural space (arrow). (B) Sagittal T1-weighted gadolinium-enhanced fat-saturated 
image of the lumbar spine demonstrates abnormal enhancement within the L2 to L5 vertebral bodies and L3-L4 disk space, cortical destruction 
of the inferior endplate of L2 and superior endplate of L4, and loss of height of the L5 vertebral body. Cultures of fluid aspirated from the paraspi-
nal abscesses grew Coccidioides immitis.

FIGURE 21. Cervical lymphadenopathy and soft tissue abscess in a 23-year-old man 
who presented with palpable bilateral neck masses. CT scan of the neck demonstrates 
a necrotic cervical chain lymph node (arrow) and a rim-enhancing low density collection 
in the left sternocleidomastoid muscle (*). Fine-needle aspiration of a left cervical lymph 
node and left neck debridement led to the diagnosis of coccidioidomycosis.

FIGURE 22. Abdominal CT scan demonstrates matted 
lymphadenopathy in the porta hepatis (arrows) in a patient 
with disseminated coccidioidomycosis. 
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the primary infection usually resolves 
spontaneously over time, a small per-
centage of patients progress to a per-
sistent pulmonary infection which may 
manifest radiographically as pneumo-
nia, a solitary pulmonary nodule, cavi-
tary lesions, or fibrosis. Calcification is 
not common, in contrast to tuberculosis 
or histoplasmosis. Disseminated infec-
tion, although infrequent, can affect 
almost any organ system in the body 
with central nervous system and osse-
ous involvement being the most com-
mon. Coccidioidomycosis has been 
labeled “the other great imitator,” as it 
can mimic other infectious, inflamma-
tory, and neoplastic processes. Given 
the extremely variable presentation, a 
high level of suspicion for the diagno-
sis must be maintained in patients who 
have been in endemic areas as infection 
can occur following even a solitary ex-
posure. Radiologists can assist in the 
early recognition and treatment of this 
disease by familiarizing themselves 
with the radiologic manifestations of 
coccidioidal infection.
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