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Background and Obijectives:Delayed breast cellulitis is an infrequently
reported entity after conservation therapy for breast cancer. We describe
our experience with this entity at Naval Medical Center, San Diego.
Methods: Eight patients who presented with delayed cellulitis after wide
local excision/axillary dissection and breast radiotherapy (RT) are pre-
sented. Their clinical characteristics and therapy are described and pos-
sible causative factors are analyzed.

Results: The latency of breast cellulitis is variable after breast conserva-
tion therapy, although most cases in our experience and in the literature
occur within a year post-RT. These infections are frequently refractory to
a single course of antibiotics (&= 4 cases in our experience). Some
patients suffer multiple episodes separated by months.
Conclusions:Breast cancer patients are at risk for delayed cellulitis after
conservative surgery and RT. The mechanism of such events probably
involves lymph stasis, however, therapy is no different from the more
frequently occurring cases of cellulitis presenting perioperatively.
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INTRODUCTION dissection (ALND), and irradiation for early stage breast
Delayed cellulitis is an infrequent complication of surc@ncer, which resulted in the exclusion of 33 patients

gery and radiation therapy (RT) for breast cancer. RWNO did not receive this therapy. The remaining 181
cently, several authors [1-3] have documented the fieatients were evaluated for the development of delayed

quency of this entity in patients receiving breast conseré!lulitis. o _
vation therapy (BCT). This article describes the Eleven cases of breast cellulitis were diagnosed on

experience at the Naval Medical Center, San Diego, affdlow-up Visits. Specifically excluded were three peri-

provides insight into causes and treatment. operative cases, defined as those arising within 1 mqnth
of the completion of surgery. No patients presented with

MATERIALS AND METHODS isolated upper extremity cellulitis. The remaining eight

The records of the Breast Health Center and the Ra-
diation Oncology Clinic at Naval Medical Center, Sa - i . :

. . he opinions and assertions contained herein are those of the authors
D|.6_90. were screened for patients who presented for dgg are not to be construed as official or representing the views of the
finitive therapy of breast cancer between 1 January 199iited States Navy or the Department of Defense.

and 31 July 1996. A total of 230 patients were identifietif_orrefréondeHCE tr\cl): Ptlatlslf a“_-S-l éoh?stog& '\é'_Dq C/% Egg?gng%gf
H H H . 0 H Inical Researcn, Naval iviedical Center, san Diego, - .

during 'gh|s period; 16 charts (7%) were unavailable fof;, "o - (619) 532-7274: Fax No.- (619) 532-8178.

evaluation or lost to follow-up. Specific note was made-mail: pajohnst@snd10.med.navy.mil

of patients treated with lumpectomy, axillary lymph nodeccepted 1 January 1998
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TABLE |. Study and Patient Data no evidence of underlying abscess. Two patients under-
Total patient charts 230 went blppsy of thel area of ceIIu_Iltls to include skln. and
Excluded 49 underlying breast tissue. Both biopsies were negative for

Charts unavailable 14 carcinoma. Three patients had blood cultures obtained
Lost to follow-up 2 and all were negative for growth of any organisms.
. N‘T RT e 31381 Therapy is described in Table Il. Six of the eight cases
otal cases reviewed responded to outpatient oral antibiotics with complete
Total cases of cellulitis 11 . . .
Perioperative 3 resolution of the cellulitis. Four of the six cases re-
Delayed, after BCT 8 sponded adequately to a single course of oral antibiotics

and required no further treatment. Two cases required
one to two additional courses of oral antibiotics for reso-
patients constitute the subject of this report. Detailgtion. Two of the eight cases required hospital admis-
of their presentation and therapy are listed in Tablessjon for intravenous antibiotics. These patients were
and II. noted to have severe symptoms with fever and leukocy-

All patients had undergone wide local excision of theisis, and blood cultures were obtained; these were nega-
lesions with ALND. Perioperative antibiotics, consistingjye. These patients had white cell counts of 15,500 and
of a single preoperative dose of a first-generation ceppit 200, respectively, on admission. In addition, one pa-
alosporin and rarely a second postoperative dose, W@ght had an admission temperature of 103°F. One case
routinely used. Surgical wounds were closed with sulyas treated with 24 hr of intravenous antibiotics prior to
cutaneous and subcuticular absorbable Suture, With%charge on oral therapy and Subsequently resolved; an-
obliteration of the dead space of the surgical site. Axibther case was admitted for intravenous therapy for a
lary drains were used and discontinued when drainagactory episode after a course of oral antibiotics and
was less than 30 cc/day. _ __subsequently resolved.

Approximately 1 month postoperatively (median 37 At no time did evaluation of delayed breast cellulitis in

days; range 19-220 days), patients began RT to the jese patients lead to a diagnosis of an in-breast tumor
volved breast using tangential portals. This interval wagcurrence.

longer in two of the three patients who received chemo-
therapy prior to RT (patients 54 and 154). The supracla- DISCUSSION
vicular fossa was treated in two patients with involved pelayed cellulitis occurring after BCT has a low fre-
axillary lymph nodes and posterior axillary boost portalguency of occurrence. Initial treatment for mild cases
were used in a single case. Doses of irradiation are listgghsists of oral antibiotics to cover normal skin flora. Six
in Table II, but ranged from 46 to 50.4 Gy (median 5@f our eight cases responded to such management. For
Gy), with a subsequent electron boost to the excision sifgersistent cases or patients who present with fever and
Three patients received chemotherapy, although nog@kocytosis, hospital admission for a course of intrave-
was on chemotherapy at the time of the development gbus antibiotics is warranted. Consideration should be
cellulitis. Five patients were on tamoxifen when Ce”uliti@iven to performing an ultrasound to rule out an under-
developed. lying abscess. Cases refactory to antibiotics should un-
Patients were followed in the Breast Tumor Clinigiergo a biopsy to exclude the possibility of inflammatory
every 3—4 months for the first 2 years, every 6 months fegrcinoma.
years 3-5, and annually thereafter. Historically, most episodes of cellulitis occur periop-
RESULTS eratively after surgical procedures, although a few were
noted at a significant interval after breast conservation
Table Il contains data regarding the eight patients dedthout demonstrable trauma or other identifiable insult
scribed. At the time of ALND a median of 25 nodes wat the breast. In our experience, 8 of 181 patients (4.4%)
removed (range 8-35). In most cases, initial presentatidaveloped delayed cellulitis after surgery and RT for
consisted of pain, erythema, and axillary swelling, witearly stage breast cancer in a 66-month period. This
the exception of one case presenting with fever and astude frequency corresponds with a per year incidence of
illary pain. The diagnosis of cellulitis was made on thapproximately 0.8% in our population.
clinical findings of erythema, tenderness, edema, andFew other reports have discussed breast cellulitis after
warmth in the involved breast. Routine blood cultureBCT. Rescigno and associates [1] described 21 episodes
and laboratory evaluations were not obtained for thosébreast cellulitis in 11 patients. Three patients presented
patients treated as outpatients. with elevated white counts and four with elevated tem-
Three patients underwent ultrasonography to rule opératures. Of seven patients with blood cultures obtained,
an underlying breast abscess as the source of cellulitisdmly one was positive for a streptococcus species and of
all three patients (54, 72, and 176) the ultrasound showsb leading edge breast aspirates, both were negative for
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TABLE II. Therapy Data

Post-RT
Patient  Age RT dose latency
no. (years)  (+) Nodes Stage Adjuvant (Gy)? (months) Therapy
54 63 13/24 T1N1 CMF/TAM 50 + 16 4 Dicloxacillin
72 52 4/20 TIN1 CMF/TAM 50 + 10 4 Dicloxacillin plus subsequent
intravenous treatment as inpatient
74 62 0/35 T1NO 50 + 10 2 Azithromycin
106 69 0/26 T1INO 50+ 16 4 Azithromycin (x2)
Clindamycin
138 68 0/29 T2NO TAM 50.4 + 10 4 Dicloxacillin
Azithromycin
144 61 0/8 T1NO 46 + 14 16 Amoxicillin + clavulanate
154 52 0/31 T2NO CMF/TAM 50 + 10 13 Amoxicillin + clavulanate
176 66 0/19 T1NO TAM 46 + 14 7 Intravenous treatment as inpdtiginis
subsequent cephadrine as outpatient
®Doses include tangential dose + scar boost dose.
PCMF = cytoxan, methotrexate, 5-fluorouracil chemotherapy; TAMtamoxifen.
“Data on inpatient antibiotic regimens not available.
TABLE lIl. Literature Results
Patients No. of cases
With Cases of Median latency >1 course Delayed Chronic Chronic
Ref. Total cellulitis cellulitis (months) antibiotics acute recurrent persistent
Rescigno et al. [1] NS 11 21 43 NS 5 2 4
Loprinzi et al. [3] NS 1 1 2 — 1 — —
Staren et al. [2] 184 10 10 NS 2 5 — 5
Present study 181 8 8 4 4 8 — —

NS = data not stated.

growth on culture. Three distinct clinical scenarios wergperative events, and as such may have been due to more
discussed: acute cellulitis which resolved after appropgacute trauma than the delayed case. Table Il summarizes
ate therapy; chronic recurrent cellulitis which respondete previous reports in the literature and the present re-
to therapy but manifested as multiple recrudescencespiort.
two patients; and chronic persistent cellulitis wherein The concept that lymphedema contributes to cellulitis
symptoms stabilized after therapy, without completis well documented, and breast lymphedema, clinical or
resolution and with subsequent negative cultures. subclinical, is likely a factor in the cases presented here
Staren and colleagues [2] reported a crude frequendy-3]. Patients who have undergone axillary dissection
of 5% for breast cellulitis occurring more than 3 monthand RT as BCT typically experience altered lymphatic
postoperatively. In their entire cohort of patients, theffow. A low volume insufficiency, or mechanical insuf-
could determine no clinicopathologic difference betweditiency, develops within the lymphatic system second-
the 10 patients developing cellulitis and the 174 who diary to a significant decrease in the lymph transport ca-
not. They reported a mean white blood cell count gfacity. This decrease in transport capacity is caused by
8,000 and a mean temperature of 37.5°C in these patiemnégsima to the lymph vessels and/or nodes either as a
and both blood cultures and leading edge aspirates wereect result of the surgery or RT, or due to subsequent
negative for growth. From their data, persistent diseassue fibrosis. In general, primary lymphedema is clas-
refractory to antibiotic and anti-inflammatory therapy fosified as a congenital disorder of the lymphatic system,
more than 4 months required biopsy to ensure recurremtile secondary lymphedema is a condition arising from
cancer was not the cause; one of the five such patieats external influence (e.g., axillary surgery or RT).
with persistent disease was found to have recurrent carAlthough patients may not present in follow-up with
cinoma. significant edema, they should be considered to be in a
Loprinzi and associates [3], in a discussion of breastage of subclinical lymphedema. This stage develops as
changes which mimic inflammatory breast cancer, da-result of lymphatic sclerosis, which in turn causes the
scribed a case of delayed breast cellulitis subsequentdicreased flow discussed above. Stasis of lymph in the
BCT. Other cases in their discussion were clearly petireast predisposes the patient to infection because it
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serves as a medium for bacterial growth in the interstitibteast edema at the time of cellulitis presentation. These
spaces [2]. Itis the role of the lymphatic drainage systecases provide a clear reminder, however, that subclinical
to clear bacteria from the breast parenchyma, but wifltocesses may still put the post-BCT breast at risk for
altered lymphatic flow and stasis bacterial overgrowttellulitis some time after the last fraction of RT. Contin-
occurs more frequently. Clearly, this risk may continueed close follow-up of such patients is of paramount
for years after surgery [1,4]. importance.
Infectious processes can also cause decreased lym-
phatic flow. With the development of infection, there is CONCLUSIONS
an increased permeability of capillary membranes due toOur findings in regard to the development of delayed
inflammatory mediators. This increased permeabilitgellulitis following conservative therapy for breast can-
leads to increased interstitial fluil—edema—and irser are in agreement with the few other reports in the
creased load on the lymphatic system [5]. Thus, a cydlterature. All of our patients responded to antibiotics,
is created which contributes to the perpetuation @fthough a prolonged course of oral antibiotics was re-
lymphedema and continued risk of infection. quired for two patients and a course of intravenous an-
With the knowledge that lymphedema, clinical or sultibiotics was required for another two. In our evaluation
clinical, increases the patient’s risk of infection, all paand as noted in other reports, blood cultures and labora-
tients undergoing BCT should be educated on propt@ry evaluations were of little help. Initial therapy for the
maintenance of skin care as well as precautions foellulitis as well as possible mechanisms for its develop-
lymphedema, both of the upper extremity and the breasent have been discussed. In particular, prevention of
[1,5]. For the patient with clinical lymphedema, meadelayed cellulitis using complex decongestive physio-
sures should be taken as soon as possible after preseiiterapy has been advocated.
tion to manage lymph accumulation so that fibrotic skin
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