International Journal of General Medicine Dove

REVIEW

Bilateral Lower Limbs Cellulitis;: A Narrative
Review of an Overlooked Clinical Dilemma

Yu-Chuan Chuang ! Po-Yu Liu®*™*, Kuo-Lung Lai>*, Chien-Hao Tseng 2

'Department of Internal Medicine, Taichung Veterans General Hospital, Taichung, Taiwan; 2Division of Infectious Disease, Department of Internal
Medicine, Taichung Veterans General Hospital, Taichung, Taiwan; *Rong Hsing Research Center for Translational Medicine, National Chung Hsing
University, Taichung, Taiwan; *Ph.D. Program in Translational Medicine, National Chung Hsing University, Taichung, Taiwan; *Division of Allergy,
Immunology and Rheumatology, Department of Internal Medicine, Taichung Veterans General Hospital, Taichung, Taiwan

*These authors contributed equally to this work

Correspondence: Chien-Hao Tseng, Division of Infectious Disease, Department of Internal Medicine, Taichung Veterans General Hospital, No. 1650,
Sec. 4, Taiwan Blvd., Xitun Dist, Taichung City, 407219, Taiwan, Tel +886 4 2359 2525 Extension 3081, Email tsengchienhaol | | 6@gmail.com

Abstract: Bilateral lower limbs cellulitis is a rare clinical condition, which has been overlooked for a long time. In daily clinical
practice, bilateral cellulitis is a sporadically encountered condition; however, it remains a clinical challenge. There is a broad
differential diagnosis for this clinical entity, and there is a lack of accepted international diagnostic criteria. Unnecessary antibiotic
prescription is common, which has led to an emerging problem. In this review, we summarize case reports of bilateral lower limbs
cellulitis and common pathogens that have been documented.
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Introduction
Cellulitis, a common bacterial skin infection, typically presents with a poorly demarcated erythematous skin lesion,
edema, warmth, and tenderness. When the skin barrier is breached, microorganisms may enter via skin integrity defects
and cause infections.! Sometimes cellulitis may be secondary to hematogenous seeding of causative pathogens, or it
results from direct spread of subjacent infections, such as subcutaneous abscesses, fistulas or osteomyelitis.>

It is a well-known fact that cellulitis is most often unilateral. Although it may affect any part of the body, the lower
extremities are involved most frequently.” Bilateral involvement should always prompt consideration of other diagnoses.
In fact, in the absence of specific risk factors such as skin trauma, bilateral involvement is usually rare."* Lower
extremity cellulitis is caused by direct invasion of the affected limb by the offending organism. As a result, bilateral
cellulitis tends to indicate the existence of an identifiable predisposing risk factor, either an independent invasion of both
legs by bacteria or underlying comorbidities. Thus, bilateral lower limbs cellulitis must be distinguished from other
noninfectious causes. We should take all possible alternative diagnosis into careful consideration.

Materials and Methods

Systematic Review

Following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines,” we conducted
a review of all studies on patients with bilateral lower limbs cellulitis. However, since all the collected literatures are case
reports, there will be a significant degree of bias. It is reasonable that we have only completed a narrative review.

Literature Search Strategy and Case Report Selection
We performed a thorough literature search using PubMed. The available data were identified by searching PubMed (from
1990 until March 2022), current contents, and references from relevant articles. For the bibliographic search, MeSH
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terminology was used using the following search strategy: [(cellulitis) AND (bilateral) AND (Legs OR “Lower
Extremity” [Mesh] OR lower extremities OR lower limb)]. The bibliographic search was done by two researchers. All
duplicates were eliminated. Two independent researchers reviewed the chosen contents and determined whether these
articles met all inclusion criteria. For documents where there was no consensus, we consulted a third researcher to help
reach a consensus.

Inclusion and Exclusion Criteria

The inclusion criteria were as follows: (1) the final diagnosis was categorized as cellulitis; (2) it included bilateral leg
involvement; (3) the date of publication was between January 1, 1990 and March 16, 2022; and (4) the language of
publication was English or there were English abstracts with enough important information on PubMed.

Study Selection

Our search uncovered 126 bibliographic references to articles published between January 1, 1990 and March 16, 2022.
There were no duplicate references so the selection of articles was determined according to the inclusion criteria set forth
above. The PRISMA 2020 flow diagram for literature screening can be viewed in Figure 1. After screening of records, 81
records did not meet the inclusion criteria. Hence, 45 full-text articles were assessed for eligibility. Twenty-seven of them
were excluded because the final diagnosis was not cellulitis and 5 of them were excluded due to the lack of emphasis on
“simultaneous infection” in both lower extremities, which did not meet the inclusion criteria. Finally, 13 documents were
selected for analysis, which comprised a total of 13 cases.

p
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Figure | Flow diagram of the study selection process.
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Data Extraction

We extracted data from all selected case reports using a standardized table. The data were grouped as follows:
author, year of publication, countries, age, gender, the diagnosis of bilateral lower limbs cellulitis, comorbid conditions,
causative organism, antimicrobial treatment, and outcome. The collected data were entered into standardized data
extraction sheets using Microsoft Excel 2019 (Microsoft Corp, Seattle, WA) for data extraction.

Results and Discussion
Epidemiology

Cellulitis is a common clinical problem with an incidence of around 200 per 100,000 person-years.® The incidence of
cellulitis has been associated with age, and therefore the elderly are disproportionately affected; however, there was no
obvious gender difference among patients with cellulitis.

In our research, 13 documents were selected for analysis with a total of 13 cases. In this study, our search uncovered
126 bibliographic references. Figure 2 shows the distribution of bilateral leg cellulitis by year of reporting. Only 13 cases
with definite bilateral cellulitis have been reported since 1990. The 13 cases came from only three countries: six in the
United States, six in Japan, and one in Australia. More than half of the reported cases occurred after 2016. There has been
an increase in published cases of bilateral cellulitis since 2010; however, the number of reported cases remains sparse.

Many experts and researchers have suggested that bilateral lower legs cellulitis is a rare clinical condition.’
Physicians may encounter a clinical challenge in diagnosing lower limb cellulitis. Since misdiagnosis is common, it is
difficult to accurately calculate the incidence of bilateral lower legs cellulitis. Many patients with an alternative diagnosis
initially presented with features of typical cellulitis.® Further investigation was necessary so as to determine the true

incidence.

Microbiology
When it comes to cellulitis, the usual pathogens are beta-hemolytic streptococci (groups A, B, C, F, and G), with group
A Streptococcus (Streptococcus pyogenes) being the most common. Staphylococcus aureus is another common cause that
the physician should be considered.! Moreover, gram-negative organisms also occupy a certain proportion in patients
with cellulitis.” In immunocompromised patients, the spectrum of potential pathogens is much broader, and rare
opportunistic pathogens (eg, Helicobacter cinaedi, Cryptococcus species, Fusarium species) should be alerted.'”

For bilateral lower limbs cellulitis, common pathogens of cellulitis should also be taken into priority consideration.
For instance, beta-hemolytic streptococci and Staphylococcus aureus may still cause most bilateral lower limbs cellulitis.

Number of Reported Cases
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Figure 2 Distribution of bilateral leg cellulitis by year of reporting.
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However, individualized consideration should be established, since different risk factors are linked to specific pathogens.
Clarifying the underlying comorbidities and structural anomalies is important in a clinical setting. We summarize the
special considerations for patients with underlying comorbid conditions in Table 1.

Definite pathogens were isolated in 10 cases with Vibrio species in 3 of all cases.''™'* Vibrio vulnificus accounted for
2 cases and Vibrio furnissii was responsible for 1 case. V. vulnificus potentially infects wounds that have been exposed to
estuarine or sea water, shellfish, or fish. In these reported cases, immunocompromised status, especially liver cirrhosis, is
a major risk factor that should be recognized. Most soft tissue infections from V. vulnificus and V. furnissii had a contact
history of saltwater or undercooked seafood.'®'*'* However, in the 3 cases of Vibrio related bilateral lower limbs
cellulitis, no one could be traced to seawater or seafood exposure. Although 2 cases had diarrhea a few days before
admission.

Helicobacter cinaedi was noted in 2 cases.'>'® Indeed, H. cinaedi, a fastidious bacterium that grows slowly and
requires strict culture conditions, is not a common organism in cellulitis; patients who are immunocompromised are
vulnerable, nonetheless.'” The diagnosis of H. cinaedi infection is difficult, so it is important to be alert to the possibility
of bilateral lower limbs cellulitis caused by this pathogen.

Cryptococcus neoformans also accounted for 2 cases.'®'” They are both immunocompromised patients with long-
term immunosuppressive agents. One had rheumatoid arthritis with interstitial pneumonia and was treated with oral
prednisolone from 55 to 15 mg per day over 8 months. Another one had received a kidney transplant and was on
immunosuppression including prednisolone, tacrolimus and mycophenolate about 1 year. They were both diagnosed with
disseminated cryptococcosis with positive blood culture and cerebrospinal fluid culture. Disseminated cryptococcal
infection in immunosuppressed patients most commonly presents with pulmonary or central nervous system (CNS)
symptoms initially. Cutaneous symptoms occur as a secondary manifestation of hematogenous spread and present
different clinical morphologies, including ulcers, acneiform papules, subcutaneous nodules, and cellulitis.’® However,
in these two cases, there are no clinical symptoms to suggest either pulmonary or CNS involvement at first. Cellulitis as
the initial presenting symptom in disseminated cryptococcal infection is rare but exists.

In the remaining cases of bilateral cellulitis, several less common causative organisms were also documented,
including Streptococcus pneumoniae, Campylobacter lari, and Mycobacterium haemophilum.*' > However, isolation
of these pathogens may be difficult not only due to the low organism yield rate in the cellulitis but also because of the
lack of reliable methods for detecting pathogens such as C. lari.

Previous literature indicated that the proportion of cellulitis with positive blood culture results was quite low,
generally less than ten percent.'’ However, in the thirteen case reports we found with cellulitis of both lower extremities,
ten were with positive blood cultures. It may be a hypothesis that cellulitis in both lower extremities is associated with an
increased rate of positive blood cultures. And the reason may be that the bilateral cellulitis was secondary to disseminated
disease or that the large infectious burden (bilateral) made it became bloodstream infection easily.

Risk Factors

There are various predisposing factors linked to lower limb cellulitis. Several important factors identified in previous
studies can be categorized into systemic and local factors. Systemic factors include a history of cellulitis, elderly, obesity,
venous insufficiency, saphenous venectomy for coronary artery bypass surgery, edema, and lymphedema. In contrast,
local factors involve skin surface disruption, which can be related to trauma, ulceration, or inflammatory diseases of the
skin, such as atopic dermatitis, contact dermatitis, and venous eczema.”**

In cases of bilateral cellulitis, several comorbid conditions were reported. Malignancy including lymphoma and
leukemia was noted in 4 cases.'*'>?'? In brief, immunosuppressed hosts with malignancy, diabetes mellitus, liver
cirrhosis, or organ transplant recipient, seemed to have a higher risk of bilateral involvement with cellulitis. Four cases
had long-term wuse of immunosuppressive agents, including prednisolone, tacrolimus, mycophenolate and
rituximab.'®!?%%3 Moreover, it is important to pay attention to anatomical deformity in cases of bilateral leg cellulitis.
For instance, urinary tract anomaly in a patient with inferior vena cava obstruction from a horseshoe kidney was also
related to the occurrence of bilateral cellulitis.*® Underlying comorbidity of liver cirrhosis is another risk factor. Bilateral
lower limbs cellulitis with pathogens of Vibrio vulnificus was reported in patients with underlying liver cirrhosis."'
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Table 1 The Characteristics of the Patients with Bilateral Cellulitis
Reference Country | Age | Sex | Comorbid Conditions Causative Positive Antimicrobial | Outcome
Organism Culture Treatment
Kitaura, S. et al 2022%° | Japan 53 M End-stage renal disease, Mpycobacterium | Blood culture | Amikacin, Dead
idiopathic alveolar haemophilum imipenem,
hemorrhage with 40 mg of rifampin,
prednisolone daily ethambutol, and
clarithromycin
Roebke, L. et al 2021%° | United 21 F Poikiloderma with Unknown None Vancomycin, Alive
States neutropenia meropenem
Miyamatsu, Y. et al Japan 51 M Mantle cell lymphoma, status | Campylobacter Blood culture | Meropenem, Alive
202172 post stem cell transplant and | lari amikacin, and
long-term rituximab minocycline
Gittens, A.T. et al United 72 M Hodgkin lymphoma Vibrio vulnificus | Blood culture | Vancomycin, Dead
2020 States cefepime, and
metronidazole
Chiang, B. et al 2019'° | Japan 67 F Rheumatoid arthritis, Cryptococcus Blood culture, | Amphotericin B, | Dead
immunoglobulin A vasculitis, | neoformans cerebrospinal | fluconazole
interstitial pneumonia with fluid
55 to |5 mg prednisolone
daily over 8 months, and
diabetes mellitus
Chakradeo, K. et al Australia | 59 M ADPKD?, renal transplant Cryptococcus Blood culture, | liposomal Alive
2018'8 recipient with prednisolone, | neoformans cerebrospinal | amphotericin B,
tacrolimus and fluid flucytosine, and
mycophenolate for | year fluconazole
Hashimoto, T. et al Japan 53 M Malnutrition® Vibrio furnissii Blood culture | Ceftazidime, Alive
2018' doxycycline
Shimizu, Y. et al 2016'® | Japan 54 M Hypertension Helicobacter Blood culture | Meropenem Alive
cinaedi
Connor, E.E. et al United 51 M Alcoholic liver cirrhosis Vibrio vulnificus | Blood culture | Unknown Dead
2016" States broad-spectrum
antibiotics with
doxycycline
Ishizawa, . et al 2012'% | Japan 62 M Diffuse large B-cell Helicobacter Blood culture | Piperacillin- Alive
lymphoma cinaedi tazobactam
Ruan, X. et al 2010% United 6l F Chronic low back pain under | Unknown None Cefazolin Alive
States intraspinal drug delivery
therapy
Gittes, G.K. et al 1998% | United 9 F Horse kidney Unknown None Unknown Alive
States
House, N.S. etal 1996*' | United 63 M Chronic lymphocytic Streptococcus Blood culture | Penicillin G Alive
States leukemia, type 2 diabetes pneumoniae

Notes: The patient was regarded as malnourished due to the presentation of hypoalbuminemia (2.2 g/dL; reference: 3.5-5.3 g/dL) and low serum Fe level (17 mg/dL;

reference: 54-181 mg/dL).

Abbreviation: ADPKD, autosomal dominant polycystic kidney disease.

A special consideration in bilateral cellulitis is long-term intrathecal morphine administration. Several side effects

have been associated with long-term use of intrathecal morphine, and leg edema is a complication that is increasingly

being recognized. Accordingly, it is crucial that the treating physician be alert to this possibility in bilateral cellulitis

patients with a history of long-term intrathecal morphine administration.?”
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Although not emphasized by these case reports, local factors involving skin surface disruption should be carefully
examined during history taking and physical examination. Trauma with environmental exposure or bilateral abrasion due
to improper shoe size or ill-fitting shoes must be discerned.?® Inflammatory diseases of the skin play a key role in the
development of cellulitis.>**> For example, a patient with stasis dermatitis may develop a secondary infection. Stasis
dermatitis is a well-known mimicker of cellulitis, especially when there is bilateral involvement. Nevertheless, patients
may develop concomitant superficial infection when an acute flare occurs.

Clinical Manifestations
Cellulitis typically presents with certain features, as follows: “rubor,” “dolor,

2

calor,” and “tumor” or erythema, pain,
warmth, and edema. The classic presentation of the borders in cellulitis are ill-defined and relatively smooth.?’ Local
features also include petechiae and hemorrhage, as well as superficial bullae, which may occur in the involved skin
region. In contrast, for patients with sensation of pruritus or burning, which is less common in cellulitis, other diagnoses
should be considered in the first differential diagnosis.*

In our review of the literature, we found several cases with a diagnosis of bilateral lower limbs cellulitis, and although
it is less common, true infection should be taken into consideration, especially in patients with underlying immunosup-
pression. In cases of bilateral cellulitis, not only typical features may be seen but also other systemic manifestations. For
instance, in the cases we analyzed, most of the patients presented with fever and chills. The physician should arrange
blood culture for further bacterial investigation, especially in cases with systemic symptoms other than local presentation
of cellulitis. Some patients also presented with gastrointestinal symptoms, such as nausea and vomiting."> A few
patients had prolonged symptoms with the presentation of pain in both legs and erythema for more than one
month.'®'® Another important presentation with bilateral lower leg involvement is recurrent episodes that were observed
in several patients. If the predisposing factors are not removed, these patients might suffer recurrent infection. A case of
61-year-old woman with intractable chronic low back pain who was treated with intrathecal morphine use, developed
recurrent cellulitis.>’ In another case, a patient with urinary tract anomaly and inferior vena cava obstruction from
a horseshoe kidney also suffered recurrent bilateral cellulitis.”’® When a patient with recurrent episodes is encountered, it
is important to search for modifiable risk factors.

We paid attention to the early clinical signs from cellulitis to necrotizing fasciitis, which was associated with higher
mortality and required emergent surgical intervention. Marked pain or tenderness out of proportion, the rapidly
progressive extent of swelling or redness, violaceous bullae, shock, necrosis of skin and subcutaneous tissue were the
clinical clues for us to be alert to necrotizing fasciitis."'*>° For 13 cases of bilateral lower limbs cellulitis in Table 1,
three cases had the necessary of surgical debridement.'"'>?' Vibrio vulnificus accounted for 2 cases and Streptococcus
pneumoniae was responsible for 1 case. All three cases were compatible with most symptoms or signs described above,
either presenting initially or developing during hospitalization.

Differential Diagnosis

It is not uncommon to mistake a noninfectious disorder or an inflammatory dermatologic disorder as cellulitis.*' Lower
leg erythema with bilateral distribution should prompt an alternative diagnosis, particularly in patients without other
symptoms of cellulitis. The differential diagnosis of bilateral lower limbs cellulitis is presented in Table 2.

Stasis dermatitis is the most common condition to be misdiagnosed as cellulitis.’*> Stasis dermatitis can be
distinguished by its bilateral nature in a condition without bilateral involvement; however, this may be difficult since
bilateral cellulitis and stasis dermatitis share many common features. A history of lower extremity chronic venous
disease raises the possibility of a differential diagnosis of chronic venous insufficiency, lipodermatosclerosis, or less
commonly, elephantiasis nostras verrucosa.>>>>3* Although it is important to distinguish these venous-related diseases
from bilateral cellulitis, it should be borne in mind that these patients are more prone to concomitant cellulitis. Another
common condition that is generally misdiagnosed as bilateral cellulitis is hematoma, which is often associated with
a history of anticoagulation medication use or trauma.>> Gouty arthritis and septic arthritis also mimic bilateral cellulitis
when multiarticular involvement is noted.*®*” Serum uric acid level as well as arthrocentesis may be useful in such
cases, especially when the erythema region overlaps the joints. Several dermatologic diseases are also frequently seen,
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Table 2 Common Differential Diagnosis of Bilateral Lower Legs Cellulitis

Common

Angioedema®®

Chronic venous insufficiency®

Contact dermatitis®'

Foreign-body reaction (eg, metal, mesh, silicone or paraffin injections)'

Gouty arthritis®®

Hematoma (often associated with a history of trauma or anticoagulation)®

Insect stings or bites and other envenomations'

Lipodermatosclerosis33

Lymphedema®'

Septic arthritis®”

Stasis dermatitis®?

Superficial thrombophlebitis®

Urticaria®®

Uncommon

Calciphylaxis*?

Cutaneous graft-vs-host disease®?

Deep venous thrombosis®'

Drug-induced pseudocellulitis“o'42

Elephantiasis nostras verrucosa®*

Eosinophilic cellulitis (Wells’ syndrome)®*

Erythema nodosum®®

Erythema multiforme®?

Fixed drug eruption®®

- 46,47
Kaposi’s sarcoma

.45
Leukemia

Leukocytoclastic vasculitis®®¢’

Lymphoma44

39
Necrobiosis I|p0|d|ca3

Polyarteritis nodosa®®

Notes: There are many entities of bilateral lower leg cellulitis. In patients without other
symptoms of cellulitis, an alternative diagnosis should be considered.

such as contact dermatitis, urticaria, angioedema, or superficial thrombophlebitis. Insect stings or bites, other enveno-
mations, and foreign-body reactions (eg, metal, mesh, silicone or paraffin injections) can be determined by thorough
history taking.'
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Less common dermatologic diseases included fixed drug eruption, eosinophilic cellulitis (also known as Wells’
syndrome), erythema nodosum, erythema multiforme, and necrobiosis lipoidica. Fixed drug eruption has the classical
manifestation of localized erythematous patches, which recur in the same area whenever the patient is exposed to the
offending drug.*® Necrobiosis lipoidica is a rare disease commonly seen in patients with diabetes mellitus. The disease
usually causes bilateral lesions with the lower extremities being the most commonly involved region.** Drug-induced
pseudocellulitis should also be taken into consideration. In previous studies, some patients who were treated with
gemcitabine or pemetrexed suffered from drug-induced pseudocellulitis.**** This is an underrecognized situation and
may cause unnecessary antibiotic treatment. A skin biopsy from these patients may reveal drug hypersensitivity
reactions. In patients who have end-stage renal disease or are on dialysis, calciphylaxis is an important disease that
should not be missed. It is a rare but serious disorder which manifests as skin ischemia and necrosis. The involvement is
usually bilateral with the lower extremities most commonly involved.*

In patients with hematologic malignancies such as lymphoma and leukemia, patients may present with cutaneous
manifestations. Careful physical examinations and laboratory findings, as well as skin histopathology of the lesions, are
crucial for diagnosis.**** Kaposi sarcoma usually occurs over the distal portion of the lower extremities. Nevertheless,

the initial lesion may present at unusual locations without distal extremity involvement.*®*’

Assessment and Diagnosis

There is no consensus regarding the diagnosis of cellulitis and specific diagnostic criteria do not exist, but the alert
physician can find clues in the history and physical examination that point toward cellulitis.” Symptoms of pain and
erythema with laboratory findings of leukocytosis are usually suggestive of cellulitis, especially in patients with
a history of trauma. Since the diagnosis of cellulitis is usually based on clinical manifestations, there is no difference
in the diagnosis of bilateral cellulitis. However, diagnosing cellulitis is not as easy as previously thought. A previous
study in the UK demonstrated a high rate of misdiagnosis. In the study, patients who were admitted with the
presentation of erythematous change of bilateral legs were misdiagnosed as bilateral cellulitis in 15 out of 50
patients.*® Similarly, in a previous study carried out in the United States, misdiagnosis occurred in around 28% of
patients.*

Misdiagnosis of bilateral cellulitis is a common problem that can lead to overuse of antibiotics and subject patients to
potentially unnecessary hospital stays.>' In cases of cellulitis of bilateral lower legs as well as unilateral lower extremity,
the physician should perform a thorough history taking and physical examination. Detailed history collection may help
upon differentiating the bilateral cellulitis from its mimicking conditions.*’ Chemotherapeutic agents such as gemcitabine
and pemetrexed were reported to cause pseudocellulitis. It is important to clarify whether the patient was under treatment
by these chemotherapeutic agents because the treatment may differ from the infectious-related condition. In the setting of
drug-induced cellulitis, the symptoms are resolved with discontinuation or dose reduction of the treatment. Moreover,
these patients might not respond well to the antibiotic treatment and might benefit from systemic or topical steroid
use.*'**? Previous surgical history should be collected: for instance, patients who received bilateral total knee replace-
ments were predisposed to cellulitis, arthritis, or deep vein thrombosis.’>' In addition to the classic presentation with
erythema, swollen, local heat, and tenderness, the physician should look for other risk factors, including the absence of
dorsalis pedis and posterior tibial pulses, lower limbs edema, clinical signs of venous disease, and fissuring, scaling, or
maceration over the interdigital toe spaces.’?

Bilateral lesions on the legs are frequently treated with antibiotics for presumed cellulitis. Nevertheless, it is important
to perform a wound culture, pus or discharge culture, blood culture, or even culture of a skin biopsy in the setting of
bilateral involvement. Definite culture reports are cardinal in guiding the appropriate antibiotic adjustment. A 53-year-old
man with a diagnosis of disseminated Mycobacterium haemophilum infection initially presented as cellulitis of bilateral
lower extremities. The mycobacterial blood culture turned positive after 24 days. However, the skin biopsy revealed
abundant acid-fast bacilli in Ziehl-Neelsen stain with negative result of polymerase chain reaction for Mycobacterium
tuberculosis. The patient was therefore treated as nontuberculous mycobacteria infection quite earlier.”? It is essential to
arrange a biopsy of the involved skin region if the lesions are not responding to the empirical antibiotic administration, or
if, there is another differential diagnosis that can better explain the clinical condition.*
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Due to the aforementioned dilemma, it may be helpful to consult with a dermatologist in the early stage of the
disease; moreover, pathology studies may also be needed. Consultation is essential so as to avoid misdiagnosis and to
prescribe the treatment accurately diagnosed with a proper treatment plan.>'**® The role of a dermatologist in diagnosing
cellulitis has been widely discussed. Some experts have suggested the development of algorithms to help provide an
accurate diagnosis, which may also be useful in cases with bilateral involvement.>® The differential diagnosis of bilateral
lower limbs cellulitis encompasses a broad range of conditions and diseases, which are predominantly dermatologic
diseases. Teledermatology may provide benefits for affected patients.>

Since bilateral lower limbs cellulitis is more complicated, it is crucial to follow up carefully to monitor disease
progression and treatment response. The efficacy of the treatment gives a clue as to whether the current diagnosis is
accurate. It may also prompt the physician to search for an alternative diagnosis if the presentation does not match
expectations.*’

Treatment

It is often difficult to obtain a definitive bacterial report in cases of cellulitis, mostly due to the low yield rate from skin
biopsy, needle aspiration, and blood culture. As a consequence, most patients were treated with a course of empirical
treatment.>*

In the situation of bilateral lower limbs involvement, there is no consensus nor treatment guideline. Nevertheless, the
concepts related to and the criteria used for typical cases of cellulitis may help. For instance, it is still possible to initially
categorize whether the lesion is purulent or non-purulent. In patients with purulent skin and soft tissue infection, the
physician should consider performing incision and drainage and arranging bacterial culture before prescribing antibiotic
treatment.” Regarding cases of non-purulent skin and soft tissue infections, systemic antibiotics are also necessary.
Initial evaluation may take advantage of the clinical criteria for systemic inflammatory response syndrome (SIRS). For
instance, a patient who meets only one SIRS criterion is more likely to respond to oral agents. In contrast, for patients
meeting two or more SIRS criteria, an intravenous regimen should be considered." It is also essential to assess the risk
and the likelihood of resistant pathogens for individual patients.

Other considerations for specific antibiotic use include the occurrence of cellulitis following exposure to human or
animal bite or exposure to estuarine or sea waters, shellfish, or fish. A 72-year-old man with Hodgkin lymphoma had
bilateral lower extremities cellulitis with hemorrhagic bullae. Empirical treatments with broad-spectrum antibiotics were
given, including meropenem, vancomycin and metronidazole, but without any tetracycline. The patient worsened quickly
and died. Blood cultures isolated ¥ vulnificus from anaerobic bottles posthumously.'> The combinations of a third-
generation cephalosporin with doxycycline had lower mortality rates than monotherapy in Vibrio infections.’®>’ For
patients with a presumptive diagnosis of Vibrio septicemia, empirical treatment should be a combination therapy
including doxycycline. Moreover, patients with certain underlying conditions such as immunocompromised status and
splenectomy require broad-spectrum antibiotics.’” In the thirteen cases, we analyzed, empirical treatment with merope-
nem was seen in three cases with one of them suffering from the comorbid condition of mantle cell lymphoma.
Piperacillin-tazobactam was also reported in patients with diffuse large B-cell lymphoma. Patients with multiple co-
morbidities or immunocompromised status, are more likely to be infected by a broad range of organisms. These patients
should empirically be treated with broad-spectrum antibiotics initially.** For example, the use of vancomycin with either
piperacillin-tazobactam, imipenem, or meropenem is a reasonable recommendation as the initial empiric regimen for
severe infection.>?

Treatment response should be followed closely and the antibiotic adjusted according to the bacterial report if possible.
If the treatment response is not as favorable as anticipated, further adjustment should be considered, and it should always
be kept in mind that an alternative diagnosis of bilateral lower limbs cellulitis may mislead our clinical decision. There is
no known optimal duration of antibiotic use for cellulitis cases with bilateral involvement. Traditionally, most patients
with uncomplicated cellulitis are treated for roughly one to two weeks. However, there is evidence supporting the notion
that prolonged antibiotic treatment may be unnecessary. A five-day treatment course should have similar efficacy in cases
of uncomplicated cellulitis.’® The physician should also survey for possible predisposing factors, such as tinea pedis or
stasis dermatitis, in order to prevent the recurrence of bilateral lower limbs cellulitis.>*
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Conclusion

Research has suggested that bilateral lower leg cellulitis is very rare; however, a number of cases of bilateral lower limbs
cellulitis were identified in our review of the literature. Misdiagnosis of bilateral cellulitis can lead to overuse of
antibiotics and may subject patients to potentially unnecessary hospital stays. Local characteristics of the affected
area, systemic signs, laboratory tests, and, in some cases, skin biopsy can be helpful in determining the correct diagnosis.
It is important to recognize bilateral limb cellulitis, especially in patients with underlying immunocompromised
conditions, which may place the patient at risk of developing clinical emergency. Upon encountering patients with
suspected bilateral lower limbs cellulitis, it is crucial to obtain bacterial reports if possible. A definitive identification of
pathogens collected via needle aspiration, pus culture, tissue culture, blood culture, or even skin biopsy may help guide
the antibiotic choice. Our review comes with great limitations: we only summarize case reports, and there may be many
inherent biases. However, there is not much attention or related literature on bilateral lower limbs cellulitis. Further
investigation of true bilateral lower limbs cellulitis is necessary, particularly with respect to diagnosis and management.
We hope this review can attract more people to pay attention to this topic.
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