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This case report presents findings from a unique culture-negative but biopsy-proven
necrotizing fasciitis affecting the upper extremity that was successfully treated with early
operative debridement. The abrupt onset of necrotizing fasciitis with an often
heterogeneous presentation of physical exam and laboratory findings makes diagnosing
this entity challenging. The strengths of this case report include (1) demonstrating how
microorganism gram stain and culture can be negative despite suggestive findings in the
operating room and (2) identifying the role of lymphedema as a contributing factor for
developing necrotizing fasciitis in the absence of trauma or wounds. To the authors’
knowledge, this is the first reported case of upper extremity necrotizing fasciitis likely
stemming from a patient’s chronic lymphedema after undergoing ipsilateral mastectomy

and lymph node dissection for breast cancer.

INTRODUCTION

Necrotizing fasciitis is a rare yet limb- and life-threatening
infection of the subcutaneous tissues. While the microor-
ganisms (Group A Streptococcus, Staphylococcus aureus,
Klebsiella pneumoniae) frequently associated with this en-
tity are familiar, necrotizing fasciitis is unique in its loca-
tion, residing in contained and expansive fascial planes.l.2
Patients may present with severe pain, swelling, skin dis-
coloration, bullae, subcutaneous emphysema (if secondary
to a gas-producing organism), and hemodynamic instability
if there is a resultant systemic inflammatory response syn-
drome.! Commonly attributed risk factors for developing
necrotizing fasciitis include an immunocompromised state
(diabetes, immunodeficiency conditions, cancer) and exter-
nal exposures that introduce bacterial pathogens (intra-
venous drug use, insect bites, trauma).! Although not clas-
sically associated, lymphedema in an extremity may create
an immune-deficient environment, which can be a risk fac-
tor for necrotizing fasciitis.3 This report presents findings
from a unique case of culture-negative but pathology-con-
firmed necrotizing fasciitis of the forearm in a patient with
lymphedema secondary to lymph node dissection for treat-
ment of primary breast adenocarcinoma.

CASE REPORT

PATIENT INFORMATION

The patient is a 62-year-old female with a past medical his-
tory of left breast adenocarcinoma status post left breast
mastectomy, radiation, and chemotherapy treatments with
resultant chronic left upper extremity lymphedema who
presented to the emergency department with ten hours
of fevers, chills, and left hand and forearm erythema and
“tightness.”

CLINICAL FINDINGS

The patient had a temperature of 101.5 degrees Fahrenheit,
a heart rate of 116 beats per minute, and a blood pressure
(mmHg) of 125/81 (systolic/diastolic). She was examined
by the emergency medicine department and was found to
have left hand erythema and decreased range of motion,
with fluid-filled blisters, noted on the volar aspect of her
left wrist. She was admitted to the medicine service with a
working diagnosis of left upper extremity cellulitis and was
started on scheduled intravenous vancomycin and contin-
uous intravenous fluids. Around noon the day after admis-
sion, the orthopaedic hand surgery service was consulted
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to evaluate the left wrist for a presumed diagnosis of septic
arthritis. Upon examination, the patient’s blood pressure
was 96/54, and the edematous left upper extremity also had
extensive erythema with multiple bullae on her left hand
and forearm [Figure 1]. She endorsed global tenderness
to palpation in the left forearm and hand with increased
pain upon passive extension of the fingers. There was also
mild but generalized decreased sensation with paresthesias
throughout the ipsilateral hand. Her blood cultures also
turned positive for Streptococcus dysgalaciae overnight us-
ing a rapid polymerase chain reaction (PCR) assay. The pa-
tient’s serum laboratory findings at the time of orthopaedic
consultation included a white blood cell count (WBC) of
20.3 (103/uL), C-reactive protein (CRP) of 246 (mg/L), he-
moglobin of 13.5 (g/dL), and sodium of 135 (mEQ/L),
amounting to a Laboratory Risk Indicator for Necrotizing
Fasciitis (LRINEC) score of 6 which signified a high risk of
necrotizing fasciitis.*

THERAPEUTIC INTERVENTION

Because of these stark clinical and laboratory findings, the
patient was indicated for emergent surgery within two
hours of orthopaedic consultation. Specifically, she under-
went extensile fasciotomy with fasciectomy, radical soft tis-
sue debridement of devitalized soft tissue, carpal tunnel re-
lease, and thorough washout of the left upper extremity
[Figure 1]. Upon initial exploration of the fascial layer,
copious ‘dishwater fluid’ extravasated from the forearm.
The fascia was gray and friable from the wrist throughout
the volar and dorsal forearm. The debridement was carried
from the volar and dorsal hand through the volar and dorsal
forearm and into the upper arm. The necrotic fascia was ex-
cised until only the proximal, healthy-appearing fascia re-
mained. A slow lavage using cystoscopy tubing was used
to irrigate the wound with multiple liters of normal saline.
The wounds were left open and packed with wet-to-dry
dressings and wrapped with kerlix and elastic bandages.
The following day, the patient underwent a second-look ir-
rigation and debridement of the left upper extremity, which
showed little to no residual infection and overall healthy
appearing soft tissue. A few low-tension wounds were
closed primarily with nonabsorbable sutures, and the re-
maining sites were again left open and covered with wet-to-
dry dressings.

DIAGNOSTIC ASSESSMENT

Tissue samples from the fascia were sent to pathology. His-
tological examination of the tissues confirmed the diagno-
sis of necrotizing fasciitis, demonstrating acute inflamma-
tion and necrosis of the fascial tissues [Figure 2].

OUTCOMES

After four days of wet-to-dry dressing changes, the pa-
tient’s dressings were replaced with a deep wound vacuum-
assisted closure device (negative pressure wound therapy)
to promote granulation tissue development. After two
weeks with vacuum-assisted closure, the patient underwent

split-thickness skin grafting. After 27 days in the hospital,
the patient was discharged home.

DISCUSSION

This case report presents findings from a unique culture-
negative but biopsy-proven necrotizing fasciitis affecting
the upper extremity that was successfully treated with early
operative debridement. The strengths of this case report
include (1) demonstrating how microorganism gram stain
and culture can be negative despite suggestive findings in
the operating room and (2) identifying the role of lym-
phedema as a risk factor for developing necrotizing fasciitis
in the absence of trauma or wounds. The primary limitation
of this report is that while specific findings were attributed
to necrotizing fasciitis, they could not be externally val-
idated for all scenarios. Thus, clinicians must maintain a
broad differential for each patient to minimize under or
over-treatment. The second limitation was that no objec-
tive or imaging findings confirmed the patient’s primary
risk factor of chronic lymphedema.

While necrotizing fasciitis is a universally recognized
‘cannot-miss’ diagnosis, up to 75% of the cases reported in
the literature are misdiagnosed because the window can be
as short as 24 hours within the patient’s presentation.’ The
patient in this case report lacked some of the typical risk
factors reported in the literature, including recent trauma
or wounds (30-70% of the time), recent surgery near the af-
fected site (3-4%), diabetes (~45%), consumption of raw or
uncooked seafood, or exposure to marine bacteria includ-
ing Vibrio spp., Aeromonas spp., or Shewanella spp.>¢ How-
ever, the patient did have a history of chronic lymphedema
on the ipsilateral side secondary to a history of breast ade-
nocarcinoma treated with radical mastectomy, chemother-
apy, and radiation. While the rate of association between
chronic lymphedema and necrotizing fasciitis is unknown,
Hara et al. previously presented a case of a 70-year-old
woman with a history of total hysterectomy and pelvic lym-
phadenopathy for uterine cancer with subsequent chronic
lower extremity lymphedema confirmed with Iym-
phoscintigraphy that went on to develop rapidly progress-
ing necrotizing fasciitis of the left thigh and lower leg.3 The
patient initially presented with 1-day of extremity swelling
and erythema, systemic symptoms including fever, diar-
rhea, and vomiting that quickly progressed to septic shock
with renal and heart failure. The second day demonstrated
significant bullae of the extremity, and later computed to-
mography imaging would confirm the presence of gas and
fluid accumulation in the fascial planes, for which the pa-
tient was successfully treated with extensive debridement
two days after presentation. Similar cases have even been
presented in patients with a history of elective breast re-
construction in the absence of cancer.?

Interestingly, one of the unifying signs associated with
necrotizing fasciitis is blister or bullae formation, much
like the patient in the present report. Wang et al. retro-
spectively reviewed a relatively large cohort of 22 patients
with necrotizing fasciitis. Based on clinical findings, they
divided them into three presentation stages (early, inter-
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Figure 1. A: Pre-operative inspection revealing large bullae. B: Volar forearm post-debridement and carpal

tunnel release. C: Dorsal forearm post-debridement

Figure 2. A: Low-power (40x) image of deep tissues. B: High power (100x) image of deep tissues.

mediate, and late).” They found that bullae and blister for-
mation (a proxy for critical skin ischemia secondary to
necrolysis of vascular perforators to the skin) around 37
hours after presentation were the hallmarks of intermedi-
ate to severe disease. Furthermore, systemic symptoms, in-
cluding fevers (up to 40% of the time), hypotension (21%),
and tachycardia (59%), while commonly associated with
necrotizing fasciitis, are not essential for early diagnosis
and often represent an impending rapid decline in the pa-
tient’s overall status.® Cantarella et al. presented a case of
necrotizing fasciitis of the gluteal musculature secondary
to intramuscular injection of muscle relaxants where the
patient went into septic shock peri-operatively despite
reaching the operating room for debridement within
5-hours of presentation and prompt administration of
broad-spectrum intravenous antibiotics.® Cases like these
underscore that timely diagnosis of necrotizing fasciitis
means being ahead of the clinical findings rather than wait-
ing for them to occur. In the present case report, the patient

was presented to and fully treated at an acute suburban
hospital 45 minutes away from a tertiary/quaternary care
center in a major metropolitan area. While not all hospitals
have immediate access to orthopaedic and plastic recon-
structive care, initial operative debridement for necrotizing
fasciitis should not be delayed for transfer to a higher level
of care. Kay et al. presented a case series of 5 patients with
necrotizing fasciitis diagnosed and successfully treated
with operative debridement at a rural Australian hospital
with limited subspecialty access.? In this cohort, the av-
erage surgical referral occurred within 2.2 hours of triage
and operative intervention within 7.2 hours. There were no
mortalities in this cohort, and all five patients were ulti-
mately stabilized and then transferred to a tertiary care
center for definitive management for additional debride-
ment or plastics reconstruction.?

The present case report demonstrates how carefully
piecing together a constellation of risk factors and early
signs and symptoms led to the timely identification of
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necrotizing fasciitis with limited laboratory and imaging
findings. Additionally, this case shows that wound cultures
can still be negative despite clear signs of infection during
diagnosis and operative debridement. The absence of posi-
tive bacterial cultures at first debridement can lead to sec-
ond-guessing, given the pressure clinicians face when bal-
ancing the consequences of differentiating necrotizing
fasciitis from other non-severe soft tissue infections. As
highlighted in this report, necrotizing fasciitis starts with
non-specific symptoms of pain and swelling, which rapidly
transform into systemic signs of vital instability without
warning. Diagnosing necrotizing fasciitis in the early clin-
ical course is ultimately elusive. However, this case report
should give clinicians confidence that they can successfully
manage this entity in a timely manner by maintaining a
heightened index of suspicion and recognizing the unique
and even atypical aspects of each case.
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