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Abstract. A case o f  t r op i ca l  p y o m y o s i t i s  in a t e m p e r -  

a te  c l i m a t e  is r e p o r t e d  a n d  29 m o r e  cases  are  r e v i e w e d  

f r o m  the  l i t e ra tu re .  Because  o f  its r a r i ty  and  d e c e i v i n g  

c l in ica l  p r e s e n t a t i o n ,  the  d i s o r d e r  m a y  go u n r e c o g -  
n i zed  fo r  weeks  in n o n t r o p i c a l  reg ions .  T h e  ro le  o f  

v a r i o u s  i m a g i n g  m o d a l i t i e s  in t ime ly  a n d  a c c u r a t e  

d i agnos i s  and  n o n s u r g i c a l  m a n a g e m e n t  o f  this dis-  

o r d e r  is d i scussed .  
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o g r a p h y  

P y o m y o s i t i s  is a s p o n t a n e o u s  bac te r i a l  i n f ec t i on  o f  

ske le ta l  musc les  u sua l ly  a c c o m p a n i e d  by abscess  fo r -  

m a t i o n .  T h e  m o s t  c o m m o n  causa t ive  o r g a n i s m  is S t a -  

p h y l o c o c c u s  aureus .  T h e  d isease  is e n d e m i c  in t r o p i c a l  
c o u n t r i e s  and  a c c o u n t s  fo r  3 4 %  o f  su rg ica l  admis -  
s ions  in v a r i o u s  A f r i c a n  m e d i c a l  centers .  T h e  t rad i -  

t i ona l  t r e a t m e n t  cons is t s  o f  su rg ica l  inc i s ion ,  d r a in -  

age,  and  a d m i n i s t r a t i o n  o f  a p p r o p r i a t e  a n t i b i o t i c s .  

I n  t e m p e r a t e  c l imates ,  h o w e v e r ,  b e c a u s e  o f  its ra r i ty ,  

p y o m y o s i t i s  f r e q u e n t l y  poses  d i a g n o s t i c  d i f f icul t ies  

a n d  its t r e a t m e n t  is o f t en  de layed .  In  this a r t ic le  we 

br ie f ly  r ev i ew  the  sub jec t  and  p r e sen t  a case  to  e m p h a -  

size the  ro le  o f  the  cu r r en t  i m a g i n g  m o d a l i t i e s  in d iag-  

nos is  o f  p y o m y o s i t i s .  In  a d d i t i o n  we  wish  to  p r o p o s e  

u l t r a s o u n d - g u i d e d  p e r c u t a n e o u s  d r a i n a g e  o f  the  ab-  
scess as an  a l t e rna t i ve  to the  t r a d i t i o n a l  surg ica l  m a n -  

a g e m e n t .  

Case Report 

This 6-year-old girl, active in gymnastics, was in good health until 
six weeks prior to admission to our institution when she developed 
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right hip pain. She did not respond to salycilate therapy and re- 
turned to her family physician unable to walk with a fever of 
39.7 ~ C, and persistent right hip pain. She had marked neutrophilic 
leukocytosis with an erythrocyte sedementation rate (ESR) of 
102 mm/h. Roentgenograms of the hip and femur were normal. 
With a presumptive diagnosis of septic arthritis or osteomyelitis, 
the hip joint was explored but found to be normal. Multiple syno- 
vial fluid cultures were negative. One day following surgery the 
medial aspect of the right thigh became erythematous, indurated, 
and tender. Because of continuing spiking fever, the patient was 
treated empirically with nafcillin. The patient did not improve 
so nafcillin therapy was discontinued and replaced by methicillin 
and gentamicin. Subsequently, blood cultures grew methicillin-sen- 
sitive Staphylococcus aureus. The indurated area was aspirated 
twice without recovering any pus. 

When admitted to our institution, the patient had a tempera- 
ture of 37.6 ~ C, was unable to walk, and had a painful right thigh. 
There was no history of travelling abroad, skin infection, or 
trauma. The right thigh was swollen and warm, but not erythema- 
tous. Multiple tender and indurated areas were noted over the 
anterior, lateral, and medial aspects o f  the thigh. The inguinal 
nodes were enlarged and tender. The right hip had full range 
of motion. ESR was 101 mm/h. Methicillin therapy was continued. 
Follow-up X-rays six weeks after the onset of the symptoms showed 
extensive soft tissue swelling extending from just above the knee 
to the inguinal fold. There was no periosteal reaction. The venous 
Doppler study suggested femoral and popliteal venous obstruction. 

Real-time ultrasonography was performed with a presumptive 
clinical diagnosis of pyomyositis and/or thrombophlebitis. This 
study revealed a deep sonolucent area extending from just above 
the knee to the inguinal ligament. The immediate phase of a gallium 
scan showed increased regional soft tissue uptake. B mode ultrason- 
ography revealed a large, solitary sonolucent area within the anter- 
olateral aspect of the thigh (Figs. 1 A and 1 B). With ultrasound 
guidance, needle aspiration was attempted. Considerable resistance 
was encountered before the needle passed through the markedly 
indurated tissues and entered an abscess cavity. With the help 
of appropriate size guidewires and multiple dilators of graduating 
calibers, two large drainage catheters were placed percutaneously 
into the proximal and distal ends of the single abscess cavity. 
The abscess was drained empty through the distal catheter. Two 
hundred and fifty milliliters of cream-colored pus was aspirated 
which contained a high level of gallium tracer. The venous Doppler 
study returned to normal hours after the abscess was drained. 
Forty-eight hour follow-up gallium scan showed marked concentra- 
tion of the tracer at the periphery of the drained abscess (Fig. 2). 
Gram stain of the pus showed Gram-positive cocci but the culture 
was negative. A computed tomography (CT) scan was obtained 
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Fig. 1 A, B, A Longitudinal B mode scan of anterolateral aspect of the right thigh showing a large sonolucent area extending from 
just above the knee (AK) to inguinal ligament (IL). The posterior aspect of the right thigh is shown by the white arrowheads. B 
Transverse scan 12 cm above the knee showing a deep sonolucent zone (arrowheads). The femur (F) and anterior aspect of the thigh 
(arrows) are identified 

Fig. 2, Marked tracer localization at the periphery of the abscess cavity (AC). Fourty-eight hours alter the tracer was given 

Fig. 3A-C. A C T  of the right thigh above the knee after water 
soluble contrast is instilled in the abscess cavity. The abscess is 
deep and situated anterolateral to the femur, most likely within 
the vastus intermedius muscle. Biceps femoris (BF), vastus interme- 
dins (VI), vastus lateralis (VL), rectus femoris (RF), vastus medialis 
(VM), sartorius (S), and gracilis (G) muscles are identified. B High- 
er cut near the inguinal ligament showing the superior extension 
of the abscess cavity (asterisk). The drainage catheter is shown 
by the arrowhead C Sagittal (S) and coronat (C) reconstruction, 
the abscess cavity (asterisk) and femur (F) are identified 
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Table 1. Inter-versus intramuscular abscesses [3] 

Intermuscular Intramuscular 

Incidence 10/36 26/36 
Age Occurred at any age More common in 

young people 
Duration of Variable One to two weeks 

symptoms 
Marked tenderness 
Overlying skin 
Angiographic 

findings 

Causative organism 

Depth 

- -  + 

Intact Scaly and excoriated 
Simulated Simulated 
malignancy l e s s  malignancy more 
frequently frequently 
Parasites 80% Staphylococcus 

aureus 100% 
Superficial Deeply situated 

Fig. 4. Normal follow-up ultrasonography of the right thigh. The 
posterior aspect of thigh is shown by double arrowheads 

after the abscess cavity was filled with water soluble contrast media. 
This study showed a single cavity located within the vastus interme- 
dius muscle (Figs. 3A-3C). Antibiotic therapy was continued for 
13 more days after the abscess was drained and after 16 days 
of continuous irrigation the draining catheters were removed. The 
patient remained afebrile and the ESR declined to 38 mm/h. Repeat 
ultrasonography (Fig. 4) of the thigh was normal 9, 16, and 26 
days after the abscess was drained. The patient was discharged 
three weeks after admission. On a follow-up visit the patient had 
regained full use of her leg and had resumed her uormal activities. 

D i s c u s s i o n  

Pyomyositis in the Tropics 

Pyomyosi t is  i s  so c o m m o n  in the tropics that  it is 
often referred to as " t rop ica l  myosi t i s"  or " t rop ica l  
pyomyos i t i s . "  Ten to 40 patients per year are treated 
for this disorder in different medical centers [1, 3-5, 
13]. The density o f  the popula t ion  seems to parallel 
the disease incidence. Seventy four  percent o f  the pa- 
tients live in rural (cultivating) areas and 16% o f  
them are school children. The incidence rises during 
the months  o f  September and October.  Of  63 children 
reported f rom Nigeria, 16 (25%) developed osteomye- 
litis within two weeks after pyomyosi t is  was diag- 
nosed [1]. When  b lood cultures were negative, compli-  
cations were not  encountered.  

On surgical explorat ion in some patients the ab- 
scess(es) were situated within the muscle ( intramuscu- 
lar) and in others it lay between the muscles (inter- 
muscular)  [3]. The two kinds o f  abscesses differed 
in their characteristics, mode  of  presentation, and eti- 
ology (Table 1). Nevertheless, preoperatively, both  
forms often mimicked tumors  o f  viscera, soft tissues, 
and bones. 

Table 2. Clinical and laboratory data in pyomyositis in temperate 
climates [2, 6-10, 12, 14, 15, 19-21, 23] 

Data Incidence in 
29 patients 

History of trauma 16 
Symptoms 

Pain 23 
Fever 19 
Limitation of motion 9 
Mass 8 
Swelling 7 
Chills 3 
Vomiting, sore throat, cough 3 (one each) 

Signs 
Pyrexia 14 
Afebrile initially, then febrile 3 
Mass 9 

Laboratory data (not available in all) 
Neutrophilic leukocytosis 17 
Elevated ESR 11 

Pyomyositis in Temperate Climates 

Although recently more frequently reported,  pyo-  
myositis remains a rarity and consequently a diagnos-  
tic di lemma in temperate climates [2, 6-10, 12, 14, 
15, 19-21, 23]. In six patients, the condi t ion has been 
misdiagnosed as soft tissue neoplasm [8, 21, 23]. At  
least three patients underwent  en bloc resection of  
the affected muscle [8, 23]. Other  erroneous diagnoses 
included muscle contusion,  osteomyelitis, aseptic ne- 
crosis, discitis, nonseptic and septic arthritis, cellulitis, 
perinephric abscess, appendicitis, and thrombophlebi -  
tis. The diagnosis was established 1-39 days (mean 
of  12 days) after the onset o f  the illness; in one case 
it was delayed for  one year. The symptoms and signs 
of  pyomyosi t is  are not  uniformly diagnostic and the 
labora tory  findings a r e  not  consistently abnormal  
(Table 2). 
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Table 3. Age and sex preponderance in 29 patients with pyomyositis 
in temperate climate [2, 6-10, 12, 14, 15, 19-21, 23] 

Incidence 

Sex 
Males 21 
Females 8 

Age in years 
1-4 6 
5-10 11 

11-15 5 
16-20 2 
20-63 5 

Table 4. Distribution of pyomyositis in United States [2, 7-10, 
12, 14, 15, 19-21, 23] 

States Reported cases 

Texas 9 
New England 4 
Illinois 3 
Kentucky 3 
California 2 
Tennessee 2 
North Carolina 1 

Total 24 

In the tropics, pyomyositis occurs at all ages with 
a preponderance in the 20-40 year-old group and 
a male-to-female ratio of 1.9/1 [2]. In temperate cli- 
mates, males and children are affected more fre- 
quently (Table 3). In either climate the lesion may 
be solitary or multiple. As many as six muscles have 
been affected in the same patient. The thigh muscles 
are involved most frequently. 

In the United States, the disease has been reported 
from seven states (Table 4). The causative organisms 
have been Staphylococcus aureus in 83% and various 
streptococci in the remaining 17% of the cases. Only 
five patients had furuncles, pustules, or infected insect 
bites preceeding the illness. One patient's course was 
complicated by meningitis which was fatal. The inter- 
muscular form of the disease, due to parasitic infec- 
tion, has not been reported in temperate climates. 

The pathophysiology of pyomyositis is unclear. 
Some believe that pyomyositis is a spontaneous event, 
perhaps due to bacterial entrapment by the muscle(s) 
during a transient bacteremia. Miyake [16] has pro- 
vided evidence that local t rauma may predispose a 
muscle to abscess formation. He demonstrated that 
if rabbits were given intravenous staphylococci, an 
abscess would develop in a voluntary muscle only 
after it is damaged by trauma. Septicemia, osteomyeli- 
tis, or other metastatic infections do not regularly 
preceed, accompany, or follow pyomyositis. Of 29 
cases that we reviewed, only six had positive blood 

cultures and none developed osteomyelitis. Of 338 
cases of staphylococcal septicemia reported from our 
institution [22], only two developed skeletal muscle 
abscess. Several other studies encompassing several 
hundred cases of osteomyelitis and pyogenic arthritis 
did not report pyomyositis as a complication [11, 
17, 18]. 

The greatest obstacle to early diagnosis and man- 
agement is that the abscesses are always deep and 
nonfluctuant. The surrounding tissues are not neces- 
sarily erythematous but are markedly indurated and 
woody to palpation. Consequently, needle aspiration 
of the abscess is either difficult [12] or not attempted. 

Radiographic studies such as venography or arte- 
riography have little to offer in establishing the diag- 
nosis of pyomyositis. Indeed, the results may prove 
misleading. For  example, a deep tense abscess with 
marked neighboring soft tissue swelling may interrupt 
deep venous flow. Venography may erroneously sug- 
gest the diagnosis of  thrombophlebitis. In our patient 
this diagnosis was excluded when an abnormal venous 
Doppler study normalized shortly after the abscess 
was drained. Arteriography by visualizing a bizarre 
arterial pattern, so called " t umor  vessels," may sug- 
gest a malignant lesion [3, 23]. Detailed soft tissue 
and bone radiography may also have misleading re- 
sults. If the abscess(es) and/or surrounding inflamma- 
tory response is adjacent to a long bone (Fig. 3A), 
it could conceivably cause periosteal reaction. This 
reactive periostitis may lead to an erroneous diagnosis 
of osteomyelitis and response to an "appropr ia te"  
treatment may be considered supportive for that diag- 
nosis. 

Recently, gallium scan [7, 12, 19], ultrasonography 
[7, 19], and computed tomography (CT) [6, 15, 20] 
have been utilized with increasing frequency to estab- 
lish the diagnosis of pyomyositis. Ultrasonography 
seems to be the modality of choice in evaluating a 
suspected abscess. The gallium scan is useful in disco- 
vering additional nearby or distant abscess(es) if their 
presence is not suspected clinically [12]. CT may help 
delineate the location and extent of the disease process 
more precisely. 

In summary, pyomyositis should be suspected in 
any patient who has skeletal muscle pain, tenderness, 
and swelling, with or without fever. The application 
of the newer imaging modalities can help establish 
an early diagnosis. Ultrasound-guided percutaneous 
drainage of the abscess seems to be an attractive alter- 
native to the traditional surgical management. 
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