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ABSTRACT

Soft tissue infections are a common complaint in any clinic. Given the fact almost all Special Operations missions are in environments that promote and facilitate skin infections it's important SOF health care providers ensure prompt recognition and treatment. This article reviews a wide variety of common skin infections, their likely clinical picture and treatments.  Delayed recognition and non-aggressive treatment in a relatively secure and clean environment often times results only in delayed infection resolution. Taking this approach in the operational environments and lack of back up SOF finds itself, can rapidly lead to loss of life or limb.

OBJECTIVES

1) Identify presenting signs and symptoms of Gas Gangrene, and summarize the evaluation and treatment of this life threatening disease.

2) Summarize the differences in presentation, pathology, evaluation, and treatment of primary cellulitis and erysipelas.

3) Describe the different cutaneous abscess syndromes typically encountered in the emergency department and their unique presentation, pathology, or treatment.

4) Describe the often overlooked clinical presentation of sporotrichosis. Summarize the different clinical syndromes, their significance, and treatment.

Completion of this article and test offers 1.0 CME.

DISCLOSURE: The presenter has indicated that, within the past two years, he has had no significant financial relationship with a commercial entity whose products/services are related to the subject matter of the topic they will be addressing or a commercial supporter of this educational activity.  

GAS GANGRENE

Gas gangrene or clostridial myonecrosis is a rapidly progressive and serious life-and-limb threatening soft tissue infection caused by one of the spore-forming clostridial species of organism. Severe myonecrosis with gas production and sepsis are the hallmarks of this disease, and early diagnosis and aggressive management are needed to prevent the high risk of mortality associated with this infection.

EPIDEMIOLOGY

Clostridium species are ubiquitous organisms found throughout our environment. It is estimated that a full 30 percent of traumatic injuries are contaminated with one or more of the Clostridium species. There are approximately 1000 cases of gas gangrene reported to the Centers for Disease Control and Prevention (CDC) each year in the United

States.1 The incidence of disease secondary to these organisms is decreasing, presumably due to better wound management and more effective antibiotic therapy. For example, the incidence of gas gangrene in battle-related injuries was 5 percent during World War I; this dropped to 0.2 percent during the Korean war and to 0.01 percent during the war in Vietnam. 

Pathophysiology

There have been seven Clostridium species identified as causing gas gangrene. Clostridium perfringens is attributed to 80 to 95 percent of cases, with C. septicum being the second most common etiology.2 The clostridial organisms are large, gram-positive, spore-forming anaerobic bacilli normally found in the soil, gastrointestinal tract, and female genitourinary tract. They produce several exotoxins that are responsible for the cellular destruction as well as the rapid progression and systemic toxicity of the disease. Bacteremia is rare. Secondary toxic effects may be caused by the release of myoglobin, creatine phosphokinase (CPK), and potassium from tissue breakdown.  
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There are two potential mechanisms for infection with clostridial organisms. The first and most common mechanism, is through direct inoculation from an open wound. Similar to tetanus, clostridial species thrive best in contaminated wounds with crushed or ischemic edges that tend to offer a favorable anaerobic environment. The second mechanism for infection is via hematogenous spread. Nearly all these patients are relatively immunocompromised from some form of underlying disease such as diabetes mellitus, peripheral vascular disease, alcoholism, drug abuse, or hematologic or gastrointestinal malignancies.  Almost a third of these cases of "spontaneous gas gangrene" are caused by C. septicum, with an even higher incidence in cases related to malignancies.

CLINICAL FEATURES

The incubation period is short, usually less than three days. The most common presenting complaints in early gas gangrene are pain out of proportion to physical findings, as well as a sensation of "heaviness" of the affected part. On examination, the  area may demonstrate a brawny edema with crepitance.  The skin will develop a bronze or brownish discoloration with a malodorous serosanguineous discharge, and bullae may be present. Systemic manifestations include a low-grade fever with tachycardia out of proportion to the fever. The patient may be confused or irritable and have a rapid deterioration of the sensorium.  Laboratory evaluation may reveal any or all of the following: metabolic acidosis, leukocytosis, anemia, thrombocytopenia, coagulopathy, myoglobinemia and myoglobinuria, and liver or kidney disfunction.  Gram stain of the bullae often shows pleomorphic gram-positive bacilli with or without spores, red blood cells, but very few white blood cells. Radiologic studies may demonstrate gas within soft tissue fascial planes and possibly gas within the peritoneal or retroperitoneal space.
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DIAGNOSIS

Early diagnosis and treatment are essential in this life-threatening disorder.  Familiarity with the disease and its clinical features is important to avoid overlooking the subtle early signs of its presentation.  Any patient presenting with pain out of proportion to physical findings, with or without low-grade fever, and significant tachycardia, with or without a cutaneous injury, should be carefully evaluated for possible clostridial infection. Crepitus detectable on physical examination may be a later finding, and its absence does not rule out the diagnosis. Plain radiographs of the affected area may reveal gas within the involved muscle and surrounding soft tissue. A Gram stain of exudate or tissue showing gram-positive rods with a relative lack of leukocytes is considered diagnostic. Surgical exploration is also helpful in the diagnosis. In the early stages, the muscles are edematous and pale but still bleed when cut; in later stages, the muscles lose contractility and on dissection appear beefy red without bleeding and gas bubbles may be evident between the tissues.

The differential diagnosis of clostridial myonecrosis must encompass other gas-forming infections, including necrotizing fasciitis, streptococcal myositis, acute streptococcal hemolytic gangrene, crepitant cellulitis, and synergistic necrotizing cellulitis. The crepitance should be differentiated from other causes of subcutaneous emphysema such as pneumothorax, pneumomediastinum, and fractured larynx or trachea. The edema and pallor, with loss of distal pulses, seen in an affected extremity should be differentiated from vascular thrombosis conditions such as phlegmasia cerulea dolens.

TREATMENT

Treatment consists of four main phases:

1. Resuscitation should begin in the emergency department (ED) immediately on making a presumptive diagnosis. Aggressive fluid resuscitation using crystalloid, plasma, and packed cells is usually needed to replace red blood cells lost due to hemolysis and to correct hypotension due to shock. Volume status should be closely monitored using urine output and central venous pressure readings. Avoid the use of vasoconstrictors when possible due to the possibility of decreasing perfusion to already ischemic muscle.  

2. Antibiotic therapy using penicillin G 10 to 40 million units per day in divided doses is recommended.  Clindamycin, metronidazole, and chloramphenicol are alternative choices for the penicillinallergic patient. Sodium penicillin is recommended over potassium penicillin to reduce the risk of worsening hyperkalemia in patients with hemolysis and tissue necrosis. Mixed infections with other anaerobes, gram-negative rods, and staphylococci are common.  Therefore, multiple-antibiotic therapy using aminoglycosides, penicillinase-resistant penicillins, or vancomycin is recommended. Tetanus prophylaxis should be given as indicated.  

3. Surgical debridement is a mainstay of therapy and may include fasciotomy, debridement, or amputation. The borders for debridement are guided by the appearance of the muscle. 

4. Hyperbaric oxygen (HBO) therapy has been a widely used therapeutic modality since the early 1960s. Although there are no prospective human studies, retospective data suggest a twofold reduction in mortality in patients receiving concomitant HBO therapy.3 The timing of its use in relation to surgical debridement remains somewhat controversial.  Standard therapy consists of surgical debridement prior to HBO therapy, partly for confirmation of the diagnosis based on muscle appearance. Some argue that since elevated partial pressures of oxygen are bactericidal in tissues, as well as inhibitory to toxin production, preoperative HBO therapy may allow for sharper demarcation of necrotic tissue at debridement and less loss of tissue to amputation and decreased systemic toxicity. Typical HBO therapy at this time consists of 100% oxygen at three atm of pressure for 90 min immediately following surgery, with three dives in the first 24 h followed by two dives a day for 4 or 5 days.

Wound care at the time of initial evaluation and treatment is the most important factor in preventing clostridial infections. Debridement of crushed or dead tissue and copious irrigation prior to wound closure will help prevent the development of an environment favorable to clostridial growth.  Prophylactic penicillin administration may be beneficial in preventing subsequent infection.

CELLULITIS

Cellulitis is a local soft tissue inflammatory reaction secondary to bacterial invasion of the skin. The classic symptoms of cellulitis have been attributed previously to bacterial invasion and subsequent proliferation within the local tissues; however, new evidence suggests that the majority of symptoms may instead be secondary to a complex set of immune and inflammatory reactions triggered by cells within the skin itself.4
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        Cellulitis

EPIDEMIOLOGY

The term cellulitis represents a broad spectrum of disease in both location and severity.  Unfortunately, general data on prevalence and incidence of disease are difficult to obtain and interpret.  Cellulitis is a common disease in all EDs, affecting the elderly, the immunocompromised, and those with peripheral vascular disease at a much higher rate and severity.

PATHOPHYSIOLOGY 

Cellulitis is a local inflammation of the skin characterized by pain, induration, warmth, and erythema. It is caused by invasion of the tissues with bacteria, most commonly staphylococci or streptococci in adults and Hemophilus influenzae in children. In diabetic patients, additional consideration needs to be given to Enterobacteriaceae and rarely clostridia. Lymphangitis and lymphadenopathy are seen occasionally in previously healthy patients, but purely local inflammation is much more common.  Systemic involvement with fever, leukocytosis, and bacteremia is seen most typically in patients with underlying immunosuppressive diseases. Traditional thought has been that the symptoms of cellulitis are related to the effects of the bacteria and their proliferation on local tissues. This has been poorly substantiated in that efforts at isolating these organisms from infected tissue have had a very poor yield.  Needle aspiration of the leading edge of an area of cellulitis produces organisms in less that 10 percent of cultures, and even punch biopsy from the same area yields organisms in only around 20 percent of cultures. Only areas with suppuration or abscess formation have significantly higher yield. Recent studies now suggest that although bacterial invasion is what triggers the inflammation, the organisms are largely cleared from the site within the first 12 hours, and the infiltration of lymphoid and reticular cells and their products is what produces the majority of symptoms.4 Cells such as Langerhans cells and keratinocytes release the cytokines interleukin-1 and tumor necrosis factor that enhance infiltration of the skin by circulating lymphocytes and macrophages.  The net effect of this is much more rapid clearing of bacteria but at the price of a significantly larger inflammatory response. Theoretically, the addition of anti-inflammatory agents to the treatment regime of cellulitis would be beneficial. Further study needs to be done to identify what specific role, if any, such agents should play.

CLINICAL FEATURES

Patients with cellulitis typically present with localized tenderness, warmth, induration, and erythema.  Specific note should be made on physical examination of evidence of lymphangitis or lymphadenitis because this may suggest more serious infection. The presence of high fever and chills suggests bacteremia, especially in patients with underlying medical disorders.

DIAGNOSIS

In otherwise heathy patients, the clinical presentation is sufficient for diagnosing cellulitis. The high likelihood of typical organisms and the low yield of isolation techniques make further efforts unwarranted.  In patients with underlying disease or signs of bacteremia, blood cultures and leukocyte counts are indicated. Local means of isolating the organism are controversial, but in the case of a toxic-appearing patient, they may be worthwhile. Differentiating deep venous thrombosis from cellulitis in the lower extremities is often difficult and may require Doppler studies or venogram.

TREATMENT

Simple cellulitis in otherwise healthy adult patients can be treated as on an outpatient basis with dicloxacillin (500 mg PO q6h), a macrolide (EES 500 mg PO q6h, azithromycin 500 mg PO initial dose then 250 mg PO qd x 4d, clarithromycin 500 mg PO

q12h), or amoxicillin-clavulanate (875/125 mg PO q12h), with all treatments lasting for 10 days except for azithromycin. The exception to this is cellulitis involving the head or neck, for which most patients should be admitted for intravenous antibiotics.  Appropriate intravenous antibiotics include parenteral first-generation cephalosporins (cefazolin 1 g IV q6h) and penicillinase-resistant penicillins (nafcillin or oxacillin 2 g IV q4h). In diabetics, a perenteral second-or third-generation cephalosporin (ceftriaxone 1-2 g IV qd) should be used or imipenem (500 mg IV q6h) in severe cases.5

DISPOSITION

Patients with evidence of bacteremia and those with underlying diseases such as diabetes mellitus, alcoholism, or other immunosuppressive disorders should be admitted for intravenous antibiotics.  Empirical therapy may be started with the antibiotics listed earlier and changed as indicated by culture results.  

All patients discharged on oral antibiotics should have close follow-up arranged with their local medical doctor to evaluate the success of treatment.  Anti-inflammatory agents for the treatment of cellulitis are experimental at this time, and until further research identifies a specific role, they should be used with caution.

ERYSIPELAS

EPIDEMIOLOGY

There has been a dramatic increase in the incidence in erysipelas over the past 20 years, as well as a change in the locations that are infected most commonly. Previously, erysipelas involved the face more frequently, but now it is primarily an infection of the lower extremities.6
PATHOPHYSIOLOGY

Erysipelas is a superficial cellulitis with lymphatic involvement that is caused primarily by group A Streptococcus. Atypical infections most commonly seen with other groups of streptococci are also noted.  Infection is typically achieved through a portal of entry in the skin, with traumatic wounds, ulcers, and infected dermatoses of the lower extremities being the most common sites. Peripheral vascular disease, especially venous insufficiency, is a local risk factor for infection. Most often erysipelas occurs proximal to the portal of entry into the skin.

CLINICAL FEATURES

The onset of symptoms is usually abrupt, with a sudden onset of high fever, chills, malaise, and nausea. Over the next 1 to 2 days a small area of erythema with a burning sensation develops. As the infection continues, a red, shiny, hot plaque forms.  The plaque has a tense, painful induration that is sharply demarcated from the surrounding normal tissue.  Lymphangitis and local lymphadenopathy are common. Purpura, bullae, and small areas of necrosis also are seen. Systemic symptoms continue until antibiotic therapy is initiated. On resolution of the infection, desquamation of the site typically occurs.

DIAGNOSIS

The diagnosis is based primarily on physical findings. Leukocytosis with an increase in the neutrophil count is common. Performing a needle aspiration of the infection site is rarely successful at isolating an organism, but swabbing the portal of entry, when identifiable, may have a higher success rate.  Blood cultures are positive in only around 5 percent of patients.7  Serologic testing to determine ASO and anti-DNAase B titers may be more specific but is of little use acutely in the ED.

The differential diagnosis includes other forms of local cellulitis. Some believe that necrotizing fasciitis is a complication of erysipelas infections and should be considered in all cases.

TREATMENT

Penicillin G (1-2 million units IV q6h) may be used in non-diabetic patients for initial treatment due to the high incidence of streptococcal infection.  Penicillinase-resistant penicillins (nafcillin or oxacillin 2 g IV q4h), parenteral second-or third generation cephalosporins (ceftriaxone 1-2 g IV qd), or amoxicillin-clavulanate (875/125 mg PO q12h) should be used in diabetic patients and those with facial disease. Imipenem (500 mg IV q6h) is recommended in severe cases. Erythromycin, cephalosporins, or a macrolide should be used in patients with penicillin allergy. Essentially all patients with erysipelas should be admitted to the hospital for intravenous antibiotics.

CUTANEOUS ABSCESSES

The development of cutaneous abscesses most often is caused by a breakdown in the skin's normal protective barrier followed by contamination with local resident bacterial flora. In most cases involving otherwise immunocompetent patients, appropriate surgical incision and drainage are the only treatment required.

EPIDEMIOLOGY

Cutaneous abscesses are a common ED presentation, representing 1 to 2 percent of presenting complaints. There has been little recent investigation into the bacteriology or recommended treatment of simple cutaneous abscesses. This is probably secondary to the excellent outcome with simple incision and drainage regardless of the location or etiology.

PATHOPHYSIOLOGY

Intact, healthy skin usually acts as an excellent barrier to bacterial invasion. Cutaneous factors such as constant desquamation of the epidermis continually shedding bacteria and the lower pH of 3 to 5 of the skin also contribute to the skin's protective function. Host cellular and humeral defenses further protect invading bacteria from developing subsequent infection. When favorable host factors are lacking, or in cases of overwhelming bacterial contamination, a break in the skin's integrity either superficially (abrasion, laceration, or thermal injury) or from deep inoculation (laceration, puncture, or bite) may lead to colonization and subsequent infection.  Infection typically starts as a local superficial cellulitis. Many organisms that colonize normal skin can cause necrosis and liquefaction with subsequent accumulation of leukocytes and cellular debris.  Loculation and subsequent walling off of these products of infection lead to abscess formation. As the infection progresses and the area of liquefaction increases, the abscess wall thins and ruptures spontaneously, draining either cutaneously or into an adjoining tissue compartment. 

The bacterial etiology of soft tissue absceses often can be predicted by knowledge of the normal flora colonizing specific areas of the body.  Environmental factors such as temperature, humidity, and the general hygiene of a patient play a role in the likelihood of infection, but only by increasing the number of bacteria colonizing the skin. In abscesses involving the scalp, trunk, and extremities, staphylococcal species are the most common infecting organism.  Staphylococcus aureus, the least common of the staphylococcal species isolated on normal skin, is the most common species causing infection. S. epidermis and S. hominis are also seen frequently. Streptococci commonly colonize the oral and nasal mucosa and can be seen in abscesses involving the adjoining soft tissues. The intertriginous and perineal areas often are colonized by the gram-negative aerobes Escherichia coli, Proteus mirabilis, and Klebsiella species. Abscesses involving the axilla are most often infected with P. mirabilis for reasons that are not clear. Abscesses in the perirectal and genital areas are most commonly mixed anaerobic and aerobic in nature, with Bacteroides species being the most common anaerobe.

In abscesses secondary to foreign bodies, S. aureus is the most commonly isolated species. Bite injuries, especially by cats, are at risk for infection with Pasteurella multocida but also can involve S. aureus, as well as Streptococcus viridans and Eikenella corrodens. Human bites are less likely to involve P. multocida but have a high incidence of involvement with the anaerobe Bacteroides fragilis and the gram-positive Corynebacterium jeikeium, as well as the usual staphylococcal and streptococcal organisms. In infections associated with intravenous drug abuse, "mixed" infections prevail, with anaerobic bacteria predominating.8 The most common anaerobic organism is the Peptostreptococcus species, with Staphylococcus and Streptococcus species being the predominating aerobic organisms.  Interestingly, a significantly higher percentage of anaerobic infections have been noted in patients injecting cocaine. This has been attributed to the relative anaerobic environment created by the vasoconstrictive effect of the cocaine.

CLINICAL FEATURES

Patients present with an area of swelling, tenderness, and erythema. Inspection of the area may reveal fluctuance, induration, or active drainage. Lymphadenitis, localized lymphadenopathy, or fever may indicate systemic involvement of the infection, but in otherwise healthy patients, cutaneous abscesses tend to remain localized. A careful history should be obtained, with special attention given to underlying immunocompromising illnesses, steroid or other immunosuppressive drug use, and alcoholism. Close inspection of the area for evidence of predisposing injury or foreign body is important.  Radiography may be indicated to evaluate for certain radiopaque foreign bodies, and ultrasound may be useful in identifying nonradiopaque objects.  Ultrasound can accurately identify many small foreign objects or at least a small fluid collection representing surrounding abscess. The limiting factor in the use of ultrasound is that because of the superficial location of most of these objects, a very high frequency ultrasound transducer is required (7.5-10 MHz). Specific abscesses that may be encountered in the ED are discussed below.

BARTHOLIN GLAND ABSCESSES

Bartholin gland abcesses are seen primarily in sexually active women. Another diagnosis should be considered in postmenopausal women. The Bartholin or vestibular glands are located at the 5 and 7 o'clock positions of the vaginal vestibule. The glands are secretory in nature, and obstruction of the ducts can cause retention of secretions leading to cyst and eventually abscess formation. The patient presents with a unilateral painful swelling of the labia and with a fluctuant 1-2 cm. mass at the location of Bartholin's gland. Neisseria gonorrhoea and Chlamydia trachomatis are often isolated in these abscesses, and cervical cultures are recommended in all patients with Bartholin's gland abscesses.  Treatment is not recommended routinely, except in patients with a high clinical suspicion for sexually transmitted disease. Anaerobes, especially Bacteroides species, are also common, as are the gram-negative organisms typically colonizing the perineal region. Treatment involves incision and drainage along the vaginal mucosal surface. There is a very high incidence of reinfection if more definitive steps are not taken to form a permanent fistulous tract. This can be done by using a Word catheter, a small catheter with a balloon on the distal end used to hold the abscess cavity open during healing, or by marsupializing the abscess walls.

HIDRADENITIS SUPPURATIVA

Hidradenitis suppurativa is a recurrent, chronic infection involving the apocrine sweat glands. Blockage of these glands by keratinous material leads to inflammation, local cellulitis, and subsequent abscess formation. Multiple areas of infection develop in different apocrine glands and coalesce to form chronic draining fistulous tracts. These tracts tend to occur in the axilla and groin, where the apocrine sweat glands predominate. Hidradenitis suppurative is more common in women and blacks, and there appears to be a genetic factor involved in its development.  Obesity, shaving, and poor hygiene also contribute.  The causative organism is usually Staphylococcus, but Streptococcus also can be involved. In the groin, gram-negative organisms and anaerobes also may be seen. Patients often will present with multiple lesions in different stages of development and healing but with an acute exacerbation in one or a few areas. ED treatment is directed primarily at incision and drainage of the acute infection with referral to a surgeon for further definitive treatment.  This often requires wide excision of the affected area. Oral antibiotics should be used in patients with significant areas of cellulitis.

INFECTED SEBACEOUS CYSTS

Sebaceous glands occur diffusely throughout the body. Blockage of the duct of a sebaceous gland may lead to development of a glandular cyst that may exist for a long period of time without becoming infected. Once bacterial invasion occurs, abscess formation is common. These patients typically present with an erythematous, tender cutaneous nodule that is commonly fluctuant. Simple incision and drainage are the appropriate ED treatment. The cyst always contains a capsule that must be removed to prevent further infection. This is usually best done at a later follow-up visit when the initial inflammation has improved or resolved. Occasionally, the wall of the sac can be grasped with a forceps and removed at the time of drainage.

PERIRECTAL ABSCESSES

Most, if not all, perirectal infections are felt to arise from mucinous glands located within the anal crypts. Blockage of the ducts to these glands leads to bacterial invasion, infection, and commonly, abscess formation. The location of the subsequent abscess depends on the direction in which the infection spreads. The most common area of infection is the perianal abscess that is located superficially below the anal ring. Ischiorectal abscesses, supralevator abscesses, and intersphincteric abscesses all are caused by spread of infection into deeper perirectal tissues. Perirectal abscesses are more common in middle-aged males with other risk factors, including inflammatory bowel disease, diabetes, and other immunocompromising illnesses. The bacterial etiology of these infections is primarily the normal fecal flora. Mixed anaerobic and aerobic infections predominate, with B. fragilis being the primary anaerobe. Perirectal abscesses can represent serious, life threatening infections, and only the most superficial should be treated with local anesthesia and incision and drainage in the ED.
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PERIRECTAL ABSCESS

PILONIDAL ABSCESSES

Pilonidal abscesses are located along the superior gluteal fold. It is thought that a pilonidal sinus forms along the gluteal fold possibly at the time of embryogenesis, although others believe it to be secondary to local soft tissue trauma. These sinuses are lined with squamous epithelium and hair. It is blockage of the sinus tract with hair and other keratinous material that leads to bacterial invasion and infection. The causative organisms typically are normal skin flora, with Staphylococcus species being the most common. Contamination with peritoneal and fecal organisms is also possible. Patients tend to develop symptoms in their late teens and early twenties, and without definitive surgical treatment, they tend to have recurrent infections, sometimes developing a chronic draining fistulous tract. Patients typically present to the ED with a tender, swollen, and fluctuant nodule located along the superior gluteal fold. Systemic symptoms are rare. The appropriate initial treatment includes incision and drainage using care to remove all excess hair and debris from the abscess cavity. The cavity should be packed with iodoform gauze, and the patient should return in 2 to 3 days for advancement of the packing. Antibiotics generally are not needed. Surgical referral is recommended for more definitive treatment.

STAPHYLOCOCCAL SOFT TISSUE ABSCESSES

Staphylococcus species are ubiquitous throughout the skin and have a particular affinity for hair follicles, where infection is common. Inflammation of a hair follicle caused by bacterial invasion is known as folliculitis and is best treated noninvasively with warm soaks. A deeper invasion into the soft tissue surrounding a hair follicle can lead to a localized abscess formation called a furuncle (boil). These are most commonly found on the face, neck, back, axilla, and inner thigh. Unless severe, warm compresses usually are adequate to promote spontaneous drainage. In the thick skin on the back of the neck, several furuncles may coalesce to form a large area of infection containing many interconnected sinus tracts and abscesses. This is known as a carbuncle and often requires surgical wide excision for complete resolution. Carbuncles are seen much more commonly in diabetics and may demonstrate signs of systemic involvement.

DIAGNOSIS

Most simple cutaneous abscesses in otherwise healthy patients are local infections without need for further evaluation. Clinical presentation of a tender, swollen, often erythematous nodule strongly suggests infection. A palpable area of fluctuance is typically enough for the diagnosis of abscess.  Notice should be made of the admitting vital signs, with particular attention to temperature and heart rate. Fever or tachycardia suggests systemic involvement of the infection and may indicate the need for further laboratory testing. In patients with diabetes, alcoholism, and other immunocompromising conditions, the threshold for further diagnostic studies should be lower. A complete blood count and in certain situations (such as possible osteomyelitis) an erythrocyte sedimentation rate usually are all that are needed to evaluate for possible systemic involvement.  Diabetic patients routinely should have blood glucose checked.  

In simple abscesses involving otherwise healthy patients, a routine culture and sensitivity is not needed. If it is felt that antibiotic treatment is indicated, the causative organisms usually can be predicted by the general location of the abscess. If further certainty is required, a Gram stain of the abscess aspirate most often will lend the required information, and results can be obtained while the patient is still in the ED. Gram-positive cocci in clusters suggest infection with S. aureus, whereas many different organisms suggest a mixed anaerobic and aerobic infection. In patients in whom possible deep or chronic infection may complicate the course, early wound cultures with sensitivities may prove useful. Immunocompromised patients demonstrating systemic signs of infection also should have blood cultures drawn. In patients in whom foreign body involvement is a potential issue, plain radiographs or possibly ultrasound should be used to assist in identification.

TREATMENT

Incision and drainage are the only treatment necessary in most cases of superficial and localized abscesses. Often it is difficult to determine clinically if an area of fluctuance is present within an area of induration and swelling. Needle aspiration of the most likely area of induration often can help in the diagnosis. When pus is encountered with aspiration, incision and drainage should be performed. When no pus is located, a trial of antibiotic therapy and warm compresses is appropriate initially. These patients should have a follow-up evaluation scheduled because many will need incision and drainage in the future.

Consideration must be given to the best location for abscess drainage. Abscesses well suited to ED treatment are those that are superficial, well localized, and not in close proximity to nerves or vascular structures. Fluctuant masses should be examined for pulsations or bruits if near vascular structures. Patient comfort is also an important consideration.  Infiltration of a local anesthetic most often gives poor pain relief. The lower pH of infected tissue typically greatly reduces the effectiveness of a local anesthetic. Injecting additional fluid into an already swollen and tender area also increases pain. Regional or field blocks can be used effectively at times, and digital blocks to assist in the drainage of a large paronychia or felon are usually all that are needed. Patients with evidence of deeper tissue infection, as in many cases of perirectal abscess, and those in whom adequate analgesia cannot be obtained in the ED should be taken to the operating room for appropriate surgical drainage.  

Nitrous oxide has been used with good success in many EDs for years. The parenteral use of rapid and ultra-short-acting sedatives and analgesics for conscious sedation in the ED has been shown to be both safe and effective when they are used appropriately.  They are best suited for procedures that are very painful and short in duration. Incision and drainage seem ideal in this regard. Many agents have been used effectively, with the combination of fentanyl and midazolam being one of the more common and effective. Both these agents have a short time to peak effect (3-5 min for midazolam and <1 min for fentanyl) and a short duration of action (each 1 to 1 1/2 h), which allows the patient to be discharged at his or her presedation mental status baseline without a prolonged recovery period. Furthermore, the patient benefits from the analgesic effect of the fentanyl as well as the sedative, anxiolytic, and amnestic effects of the midazolam. Fentanyl, with less than 1 min to peak effect, is very well suited to titration for desired effect during the procedure.

Prior to any sedation or analgesia, the procedure should be explained to the patient, including any possible complications. With most superficial abscesses, the risks involved are relatively few. The possibility of severing a cutaneous nerve with residual local numbness, as well as the risk of injury to deeper nerves and blood vessels, should be discussed.  The possibility of poor or delayed wound healing should be discussed in patients with diabetes or peripheral vascular disease. Some estimate should be made of the residual scarring that may be anticipated, especially in areas of cosmetic significance.  As with all elective and invasive procedures, informed consent should be obtained in all patients.  Although the risk of complications is low, informed consent prior to the procedure ensures that the patient has been appropriately educated concerning the risks and benefits, as well as optimizing medicolegal coverage for the clinician. Informed consent in patients receiving conscious sedation is also important and should cover the risk of respiratory depression requiring endotracheal intubation.

The patient should be positioned to ensure appropriate access to the abscess and in the most comfortable position possible. The area should be prepared with Betadine and draped in a sterile fashion.  After appropriate anesthesia, the abscess should be opened widely over the area of greatest fluctuance, using a No. 11 or 15 scalpel blade to ensure adequate drainage. As much pus as possible should be expressed by gentle compression. Hemostats are then used to break up any loculated areas within the abscess cavity. The cavity is irrigated with saline and packed loosely with gauze tape to hold it open to promote drainage while the infection resolves. The packing should be left in place long enough for the cavity to heal from the inside out, preventing recollection of the abscess. Patients are discharged with instructions for warm compresses or soaks 3 to 4 times a day. A follow-up visit should be scheduled in 2 to 3 days for recheck and advancement or replacement of the packing. Wounds that continue to actively drain at the time of follow-up should have the packing replaced. Replacing the packing performs some degree of debridement of the abscess cavity, as well as providing fresh packing for absorption of pus and debris. Wounds that are not actively draining can have the packing advanced as needed to allow for internal healing while keeping the incision open to promote drainage.

The use of antibiotics in patients with cutaneous abscesses is somewhat controversial. The risk of systemic infection following local incision and drainage appears to be low. A recent ED study demonstrated that in 50 afebrile patients in whom blood cultures were drawn 2 and 10 min after incision and drainage of cutaneous abscesses, none of the cultures was found to be positive.9 There are no good data suggesting that antibiotic treatment following incision and drainage speeds infection resolution in otherwise healthy patients. Generally, it is felt that in patients without underlying immunocompromising conditions or signs of systemic infection, antibiotics are not indicated following incision and drainage of superficial cutaneous abscesses. With a lack of hard scientific data pointing to clear-cut guidelines for antibiotic therapy, clinical judgment needs to be exercised. In patients with diabetes, alcoholism, or other underlying immunocompromising illnesses, or in those on immunosuppressant medications such as steroids or chemotherapeutics, the threshold for antibiotic use should be much lower.  Furthermore, patients who present with signs of systemic disease such as fever and chills and those with cellulitis extending beyond the abscess borders also should be considered for antibiotic therapy.  Abscesses involving the hands or face should be treated more aggressively with antibiotics because of the higher morbidity associated with prolonged infection or complications. The specific antibiotic used should be chosen according to the most likely pathogen involved. This can be somewhat predicted by the location of the infection. Duration of therapy should be directed to some degree by the severity of infection but typically should continue for 5 to 7 days.

Of separate concern are patients with underlying structural heart disease at risk for bacterial endocarditis. Certain structural cardiac conditions lead to a higher incidence of bacterial endocarditis.  Furthermore, the severity of disease and morbidity are increased in patients with certain underlying cardiac diseases who develop bacterial endocarditis.  The American Heart Association recently has updated its guidelines for patients at increased risk for developing bacterial endocarditis.10 Table 1 outlines the cardiac conditions considered to be at high and moderate risk based on predicted outcomes if endocarditis does occur. Note that several types of patients frequently encountered in the ED, namely, patients after coronary artery bypass grafting, those with pacemakers, and those with mitral valve prolapse without valvular regurgitation, are not recommended for endocarditis prophylaxis. Despite the apparent low risk of transient bacteremia following incision and drainage of a simple cutaneous abscess, the American Heart Association recommends prophylactic antibiotics for those patients in the highand moderate-risk categories prior to the procedure.  No mention is made of postprocedure treatment. The antibiotic selected should be directed at the most likely organism causing the abscess. Table 2 outlines suggested antibiotic treatment by organism for soft tissue infections and should be used for preprocedure prophylaxis for endocarditis. An intravenous or intramuscular antistaphylococcal penicillin, clindamycin, or first-generation cephalosporin is appropriate for patients not able to take oral medications.  In patients with known methicillin-resistant S. aureus infection, vancomycin is recommended for prophylaxis.

DISPOSITION

Most patients can be discharged following incision and drainage of a cutaneous abscess. Again, clinical judgment plays an important part in this decision. Patients with severe underlying disease or those with immunocompromising conditions may benefit from admission and intravenous antibiotics.  Furthermore, patients with signs of systemic infection or deeper infection such as osteomyelitis should be considered for admission. Appropriate follow-up within 2 to 3 days for those discharged is important.

Table 1: Cardiac Conditions at Risk for Endocarditis

Endocarditis prophylaxis recommended For:

High Risk Category:

Prosthetic cardiac valves

Previous bacterial endocarditis

Complex cyantotic heart disease (e.g., single ventricle,

transposition of the great vessels, tetralogy of Fallot)

Surgically constructed systemic pulmonary shunts or

Moderate-Risk Category:

Most other congenital malformations

Acquired valvular dysfunction (e.g., rheumatic heart disease)

Hypertropic cardomyopathy

Mitral valve prolapse with valvular regurgitation and/or thickened leaflets

Endocarditis Prophylaxis Not Recommended For:

Negligible-risk category (no greater risk than general population):

Isolated secundum atrial septal defect

Surgical repair of ASD,VSD, or PDA

Previous coronary artery bypass grafting

Mitral valve prolapse without valvular regurgitation

Physiologic, functional, or innocent heart murmur

Cardiac pacemakers

Abbreviations: ASD, atrial septal defect; VSD, ventricular septal defect; PDA, patent ductus arteriosus 

SPOROTRICHOSIS
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Sporotrichosis is a mycotic infection caused by the fungus Sporothrix schenckii commonly found on plants and vegetation and in soil. Infection is caused by traumatic inoculation and usually remains within the local soft tissues and lymphatics.  Disseminated forms, although more rare, do occur.

EPIDEMIOLOGY

The organism responsible for sporotrichosis occurs worldwide and is found most commonly in soil, sphagnum moss, and decaying vegetable matter.  Inoculation into the host most commonly occurs from a spine or barb on a plant puncturing the skin during handling. It is a common disease among florists, gardeners, and agricultural workers.  Transmission from infected animals, especially cats, has been documented, and veterinarians and animal handlers are also at increased risk. The largest outbreak of sporotrichosis in the United States involved 15 states and 84 persons, all of whom handled conifer seedlings shipped in sphagnum moss contaminated with S. schenckii.11

PATHOPHYSIOLOGY

S. schenckii is a thermally dimorphic fungus that changes from its mycelial form to its yeast form on entering a body-temperature environment. Local infection occurs in most cases, with disease limited to cutaneous or lymphocutaneous areas.12  Osteoarticular involvement including osteomyelitis, septic arthritis, bursitis, and tenosynovitis occurs and may be related to a local cutaneous infection or secondary to hematogenous spread. Systemic forms, including pulmonary, meningeal, and disseminated forms, are much more rare.

CLINICAL FEATURES

The incubation period averages three weeks from the time of initial inoculation but varies from a few days to several weeks. After the fungus enters the body through a break in the skin, three types of localized infections may occur. The fixed cutaneous type is characterized by lesions restricted to the site of inoculation and may appear as a crusted ulcer or verrucous plaque. Local cutaneous-type infections also remain local but present as a subcutaneous nodule or pustule. The surrounding skin becomes erythematous and may ulcerate, resulting in a chancre.  Local lymphadenitis is common. The lymphocutaneous type is the third and most common type. It is characterized by an initial painless nodule or papule at the site of inoculation that later develops subcutaneous nodules with clear skip areas along local lymphatic channels. The local reactions in all three types of infections tend to be relatively painless but show no signs of improvement without treatment.

DIAGNOSIS

History and physical findings are the key to diagnosis. Histopathologic stains are of little help because the organisms are scarce in tissues. Fungal cultures are the best way to isolate the fungus, and tissue biopsy cultures often are diagnostic. Routine laboratory tests are nonspecific, but an increased white blood cell count, eosinophil count, and erythrocyte sedimentation rate may be noted. The differential diagnosis includes tuberculosis, tularemia, cat-scratch disease, leishmaniasis, staphylococcal lymphangitis, and nocardiosis.

TREATMENT

The treatment of choice for cutaneous sporotrichosis until recently was potassium iodide (SSKI) 3 to 4 g three times a day to be continued for at least 1 month beyond resolution of clinical symptoms. This was a cumbersome treatment and was associated with a high incidence of side effects such as metallic taste, anorexia, and swelling of the salivary glands. Recently, itraconazole (100-200 mg qd for 3-6 months) has been shown to be a highly effective and much better tolerated treatment for localized as well as many systemic forms of sporotrichosis.13  Fluconazole has been shown to be less effective than

itraconazole and should be reserved for those few patients not tolerating itraconazole. Ketoconazole has shown even poorer results than fluconazole.  Intravenous amphotericin B is effective, but adverse reactions usually limit its use to disseminated forms.

TABLE 2 Antibiotic Recommendations for Soft Tissue Infections (Oral)

Staphylococcus Aureus

Dicloxacillin 250-500mg q6h

Amoxicillin-clavulanate 500/125mg q8h or 875/125mg q12h

Cephalexin 250-500mg q6h

Clarithromycin 150-450mg q12h

Azithromycin 500mg first day, then 250mg qd x4d

Streptococcus species

Penicillin V 250-500mg q6h

Amoxicillin-clavulanate 500/125mg q8h or 875/125mg q12h

Cephalexin 250-500mg q6h/150-450mg q6h

Erythromycin 250-500mg q6h

Clarithromycin 500mg q12h

Azithromycin 500mg first day, then 250mg qd x4d

Ciprofloxacin 500-750mg q12h

Ofloxacin 200-400mg q12h

Cephalexin 250-500mg q6h

Bacteroides fragilis

Amoxicillin-clavulanate 500/125mg q8h or 875/125mg q12h

Clindamycin 150-450mg q6h

Metronidazole 500mg q6h

Pasturella multocida (animal bites, esp. cats)

Penicillin V 250-500mg q6h

Amoxicillin-clavulanate 500/125mg q8h or 875/125mg q12h

Ciprofloxacin 500-750mg q12h

Ofloxacin 200-400mg q12h
DISPOSITION

Essentially all patients with a cutaneous form of sporotrichosis can be treated on an outpatient basis. Discharge instructions should include basic wound care for open lesions, and close follow up with a local medical doctor should be arranged.  Patients who are acutely ill or have evidence of systemic disease should be admitted to the hospital initially for possible treatment with intravenous amphotericin B.
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Soft Tissue Infections

1. Secondary toxic effects from the Clostridium Species may be caused by:

a) myoglobin

b) creatine phosphokinase

c) calcium

d) a & c

e) a & b

2. The most common presenting complaints in early gas gangrene are pain out of proportion to physical findings as well as a sensation of "heaviness" of the affected part.  T or F

3. Debridement of crushed or dead tissue and copious irrigation prior to wound closure is considered to be the most important factor in preventing clostridia infections.  T or F

4. Patients with cellulitis typically present with:

a) warmth and induration

b) red, shiny skin plaque

c) a only

d) b only

5. Simple cellulitis can be treated with:

a) Penicillin G (1.2 million units IV q6h)

b) Dicloxacillin (500 mg PO q6h)

c) Z Pack

d) a, b and c

e) b and c

f) b only

6. It is uncommon to see lymphangitis and local lymphadenopathy in Erysipelas.  T or F

7. One can predict the bacterial etiology of soft tissue abscesses by knowing the normal flora colonizing on specific areas of the body. Some of these typical predictions are:

a) streptococci species in oral and nasal mucosa

b) staphylococcal species in scalp, trunk and extremities

c) pasteurella multocida in perirectal and genital areas

d) a and c

e) a and b

f) a, b and c

8. The preferred treatment of a infected sebaceous cyst is incision and drainage with removal of the capsule to prevent further infection.  T or F

9. Abscesses well suited for treatment in a Emergency Department environment are those which present with:

a) superficial location

b) evidence of deeper tissue infection

c) close proximity to nerves or vascular structures

d) a only

e) a and b

f) all the above

10. Cutaneous abscesses are most often caused by a breakdown in the skin's normal protective barrier followed by contamination with regional aerosolized bacteria.  T or F
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