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Background: Dissecting cellulitis of the scalp (DCS) is a part of the follicular occlu-
sion tetrad (hidradenitis, acne conglobata, and pilonidal disease). It is a spectrum
disorder that can be severe and refractory to medical management. The authors
describe 3 such cases successfully treated with surgical resection and reconstruc-
tion and present a scoring system for timely referral of such patients to a recon-
structive surgical team.

Methods: A literature review of all available cases of DCS was undertaken, and the
treatments and outcomes were reviewed. Our institution has had 3 recent cases
that demonstrated delayed presentation common in the severe spectrum of this
condition. All underwent radical surgical resection and reconstruction with skin
grafting that was very positively received by all the patients.

Results: Three cases of DCS were treated with radical scalpectomy, and split-thick-
ness skin grafting was done with a good cosmetic outcome and a high degree of
subjective patient satisfaction. All would have received timely referral if the pre-
sented scoring system had been applied earlier.

Conclusions: DCS is a rare but debilitating condition that may progress to a medi-
cally refractory condition requiring surgical intervention. Surgical resection and
skin grafting offer a durable cure, but delayed presentations are common. Use
of a scoring system may reduce the time to surgical referral for refractory cases.
(Plast Reconstr Surg Glob Open 2020;8:¢3015; doi: 10.1097/GOX.0000000000003015;

Published online 18 August 2020.)

Dissecting cellulitis of the scalp (DCS), also known
as perifolliculitis capitis abscedens et suffodiens or
Hoffman’s disease, is a rare cicatricial alopecia. It has also
been described as a neutrophilic cicatricial alopecia of
unknown origin." Initially, described by Spitzer” in 1903,
the condition was given its eponymous name in 1908.°
It is identified as one of the follicular occlusion (FO)
triad or tetrad, including hidradenitis suppurativa (HS),
acne conglobata, and pilonidal disease.”™ The primary
pathologic event is obstruction of the pilar infundibulum
through hyperkeratosis, accumulation of obstructed follic-
ular products with rupture, and an intense inflammatory
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reaction at the bulb of the hair follicle.'’ This leads to the
formation of pustules that develop into tracts ultimately
coalescing to chronically inflamed tissue." Pathologic
examination can show reduced follicle number with evi-
dence of follicular rupture and presence of neutrophils.
It has been associated with sternoclavicular hyperostosis,
polyarticular arthritis, and human leukocyte antigen B27
(HLA-B27) seronegative spondyloarthropathy."

DCS ranges from involving an isolated area of the
scalp to involving the entire calvaria representing a com-
plex management challenge. Frequently, a variety of treat-
ment options indicates a lack of clear superiority of one
approach over another. In the case of DCS, it may also
represent the spectrum of the disease which at one end
can be severe and socially isolating for which surgery is
the only treatment that offers long-term disease control
without any medical side effects."”

The global impact of DCS is unknown. This is unsur-
prising as DCS is recognized as a rare disease by the
National Institutes of Health. On the other hand, HS, also
defined as a rare disease by National Institutes of Health,
has been more extensively studied and demonstrated to
be associated with lower socioeconomic status.'* HS dem-
onstrates a prevalence between 0.31% and 4% but with ris-
ing health care costs in outpatient setting following index
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diagnosis.'*'* Health care costs increased following the ini-
tial diagnosis from $1349 to $4428 for Medicare patients
and from $859 to $2662 for Medicaid patients with claims
also doubling from 6.6 to 12.6 and 9.7 to 18.1 for Medicare
and Medicaid patients, respectively.'* This implies that, in
the case of HS, continued varied treatments are used with
patients returned to outpatient clinics frequently without
a durable cure.

Here, we present a review of DCS and the current state
of knowledge. We recommend our grading system to aid
in the identification of patients who may benefit from a
more aggressive surgical approach after medical man-
agement. We present 3 cases of patients with severe DCS
who, after years of medical management, were elected to
undergo a scalpectomy with skin grafting, with a durable
and most gratifying outcome.

METHODS

Our institution has had 3 recent cases of DCS, and all
had significant delays in their surgical referral. All had
diffuse severe disease and underwent a scalpectomy with
split-thickness skin graft reconstruction done by the senior
author (C.E.S.). The surgery consists of marking the dis-
ease area and extent of the dissection followed by infiltra-
tion with lidocaine—epinephrine and resection by scalpel.
Areas of purulence are cultured at the time of resection.
Raney clips are applied liberally upon dissection of scalp
tissue to aid in hemostasis. The depth of the resection is
down to the galeal plane with careful attention to avoid an
improper plane and injury to a branch of the facial nerve.
The diseased scalp is removed as one piece, and the Raney
clips are then removed one by one followed by hemostasis.
Bacitracin irrigation is used, and a simple moist dressing is
applied. Patients are admitted until pain control is estab-
lished with local wound care. No antibiotic therapy is given
beyond 24 hours of the index operation or in the outpa-
tient setting. Once a healthy bed of granulation tissue is
established, a second operation is performed for coverage.
A dermatome is used to harvest a 0.012-inch split-thickness
skin graft, which is then meshed 3:1 and secured with a
suture. All patients experienced a degree of skin graft loss
presumably due to sloughing. All had a durable pain-free
cure of their disease with a good cosmetic outcome. No for-
mal validated satisfaction score is available for DCS; how-
ever, all patients were subjectively very pleased with their
outcome without a formal outcome score. Literature does
support satisfaction with surgical resection for hidradeni-
tis, and subjective satisfaction of our patients suggests this
is similar for DCS.'® Further reconstruction with follicular
units was not favored due to the central pathologic entity
obstructing the follicular infundibulum. Additionally, no
patients requested follicular reconstruction when it was
discussed following reconstructive surgery.

For our review of DCS, a literature search using
PubMed was performed using the terms DCS, perifollic-
ulitis capitis abscedens et suffodiens, and Hoffman’s dis-
ease scalp. A total of 253 articles were excluded from this
study. After removing duplicates, a literature review was
performed on the remaining 68 articles.
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DCS Reconstructive Cases

Case 1

A 32-year-old obese man with diabetes and HS in the
axillae and groins presented for surgical evaluation of
DCS (Fig. 1). He had DCS for the past 7 years and was
referred by his dermatologist. His multiple failed medi-
cal therapies included chronic antibiotic therapy, isotreti-
noin, prednisone, steroid injections, etanercept, and
radiation therapy. He suffered from recurrent drainage
and pain requiring a pain clinic referral and long-term
opiate use. At the time of evaluation, he was on predni-
sone and cephalexin. On physical examination, his scalp

Fig. 1. A 32-year-old obese man with DCS (A and B) requiring
near-total scalp excision (C) followed by 3 weeks of dressing
changes (D). At 1-year follow-up, there was no recurrence of dis-
ease (Eand F).
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showed numerous pustular lesions and sinus tracts, which
involved the parietal, occipital, and vertex regions. He
was taken to the operating room for near-total scalp exci-
sion. The plane of excision was at the subgaleal plane.
Approximately 3 weeks after the excision, he underwent
debridement and wound closure with 2:1 meshed split-
thickness skin grafts measuring approximately 500 cm2.
Amnonadhesive dressing was applied to the skin grafts, and
the patient was admitted for 6 days for pain control and
graft monitoring. On the day of discharge, the grafts had
excellent take, and he was discharged with daily dress-
ing changes. The patient was extremely satisfied with the
result of his surgery. At 1 year, the patient had no pain and
no evidence of any recurrent disease. He visited the clinic
after 2 years with one small area of superficial breakdown
from local minor trauma and still did not have any evi-
dence of recurrence.

Case 2

A b2-year-old obese male truck driver presented for
DCS evaluation (Fig. 2). He had tried multiple medical
treatments, but his DCS had steadily worsened. He had
been in this condition for the past 5 years, and he was on
minocycline, as prescribed by his dermatologist.

On examination, his scalp and posterior neck showed
the stigmata of dissecting cellulitis of the hair-bearing
skin. There was significant pain and drainage from his
entire hair-bearing scalp. He underwent excision of the
entire scalp, which was extensively involved. This was in
the subgaleal plane and required cauterization of the
superficial temporal vessels to be able to excise the ante-
rior portions. Approximately 3 weeks later, he underwent
debridement and closure with 3:1 meshed split-thickness
skin graft (STSG) measuring approximately 900 cm2.
A nonadhesive dressing was applied to the skin grafts
with a bolster head wrap, and the patient was admitted
postoperatively for 2 days. On postoperative day 9, the
bolster head wrap was removed with excellent graft take
with a small frontal area of right-temporal area needing
additional dressing changes. At his most recent follow-up
appointment, 4 months after the surgery, he had no pain
and no evidence of recurrence.

Case 3

A healthy 27-year-old obese male truck driver pre-
sented for evaluation of DCS (Fig. 3). He was self-referred
and has been suffering from DCS for the past 4 years. The
patient reported that he had been on multiple medica-
tions (including isotretinoin) and had recently seen a
dermatologist, who prescribed him additional medica-
tions that he did not want to start. He had a diffuse pain in
the hair-bearing portion of his scalp and was on chronic
opiates. On physical examination, his scalp showed clas-
sic male pattern baldness, but the hair-bearing portions
in the temporoparietal and occipital regions had diffuse
DCS with multiple abscesses. He underwent debride-
ment of all hair-bearing portions in the subgaleal plane.
Approximately 3 weeks later, he underwent debridement
and closure with 2:1 meshed STSG of approximately 660
cm2. A nonadhesive dressing was applied to skin grafts
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A

Fig. 2. A 52-year-old obese man with DCS failing medical treat-
ments (A and B) requiring near-total scalp excision (C and D). At
4 months after surgery, he had no pain and no evidence of recur-
rence (Eand F).

with a bolster head wrap, and the patient was admitted
postoperatively for 4 days for pain management. On post-
operative day 8, the head wrap was removed with 75%
graft take, with some graft loss over the occipital region
due to pressure. This area slowly epithelialized and con-
tracted and did not require any additional grafting. The
patient had no pain or evidence of recurrence and was
able to return to work without any issues.

Review of DCS
DCS is in essence a cicatricial alopecia character-
ized by multiple inflammatory pustules with abscess
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Fig. 3. A 27-year-old obese man with DCS underwent debride-
ment of all hair-bearing scalp (A and B). STSG closure after 3 weeks
(C and D). At 9-month follow-up, there was no recurrence of dis-
ease (Eand F).

formation and development of chronic discharging
tracts and sinuses. It has been described to be a part
of the FO triad, which includes acne conglobata, HS
or acne inversa, and perifolliculitis capitis abscedens et
suffodiens.”'” The FO tetrad adds pilonidal disease.***
Members of this tetrad are normally diagnosed with-
out mention of the others; however, there are reports
of these diseases affecting individuals concurrently.®”'®
Although debate remains regarding the actual cause
of these diseases, a common pathogenesis has been
suggested. This includes abnormal keratinization with
obstruction of the follicular infundibulum, leading to
rupture in a manner similar to that of hidradenitis.”"
This rupture leads to an intense inflammatory reaction.
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Over time the patients develop deep sinus tracts her-
alding diagnosis nominally 34 months following the
onset of the symptoms.” The sinuses become more
intense and eventually coalesce to develop as a chronic
suprainfection that can only be suppressed with antibi-
otic therapy.*'** Scientific work into the pathogenesis
of DCS reflects its rarity as a disease entity. Histology,
as described by Scheinfeld,® reveals lesions with dense
neutrophilic, lymphocytic, histiocytic, and plasma cellu-
lar infiltrate early on. A more chronic lesion will exhibit
granuloma consisting of lymphocytes, plasma cells, and
foreign-body giant cells.

DCS is predominantly found in men of Afro-Caribbean
descent in early adulthood or middle age, although occa-
sionally females and Caucasian individuals have been
reported to be affected.”’** The exact cause of DCS remains
elusive and is likely multifactorial. Associations with sterno-
clavicular hyperostosis as well as polyarticular arthritis and
HLA-B27 seronegative spondyloarthropathy have been
described."*” Anecdotal evidence of an association with
Crohn’s disease is also reported in the literature.”” Bacterial
culture of purulence, that is sterile along with the effective-
ness of anti-inflammatory immunomodulators, highlights an
abnormal inflammatory process.”* Other reports of positive
cultures combined with the fact that DCS can improve with
antibiotic therapy imply an element of disease potentiation
with suprainfection.”* Fluoroquinolone effectiveness has
been attributed to their inherit anti-inflammatory activity.”
The ability of laser destruction of the hair follicle in disease
control indicates that the follicle is a necessary portion of
the pathogenesis. Modern literature has highlighted addi-
tional descriptive terms (including dissecting terminal hair
folliculitis) because this appears to be the initiating active
region in the disease.” Familial examples are limited to one
case of 2 brothers and may represent an environmental
stimulus to genetically predisposed individuals rather than a
true genetic dissonance.” Rarely, pediatric cases have been
reported with the earliest being 7 years of age.'"'? An andro-
genic role has been implied by its predilection for men in
20-50s age range and an isolated report of development of
the condition in a user of recreational anabolic steroids.”’

There are a wide variety of treatments that have been
reported, including suppressive antibiotic therapy,*!920-%

zinc sulfate,”*" isotretinoin,*~** corticosteroids,* antian-
drogens,” biologic agents,*” laser therapy,"~" ami-
nolevulinic acid-photodynamic therapy,**° radiation

therapy,”” limited surgical therapy,” and radical surgical
resection (scalpectomy).'"*=! Each of these therapies
has its own mechanism of action. Antibiotic therapy is
used to treat infection or suprainfection that is thought
to be a primary driving force behind continued inflam-
mation."®"*"?7 Additionally, antibiotics have been used
for their direct anti-inflammatory activity.® Zinc sulfate’s
mechanism of action in DCS is frequently described as
poorly defined due to its immunostimulant effect.”” Zinc
has been widely appreciated as essential for a myriad of
pathways within the skin.”” Some basic science research
points out a clear effect of zinc supplementation on
the inflammatory response.” Isotretinoin’s mechanism
is thought to involve the induction of apoptosis of the
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sebocytes, and its popularity as a first-line medical therapy
is clear.”-%*** Both the topical and intralesional functions
of steroids were based on their broad anti-inflammatory
activity.” Biologic agents initially developed for rheu-
matoid arthritis have found a role in the treatment of a
plethora of conditions in which inflammation is a cen-
tral actor. The central mechanism is blockade of tumor
necrosis factor and its downstream cytokine signaling.”
Laser treatment with a targeted chromophore of mela-
nin is based on epilation because the hair follicle is cen-
tral to this pathologic entity.*’~** Additionally, a carbon
dioxide laser has been used as a high-precision dissection
tool.* Photodynamic therapy is thought to be effective
due to the formation of reactive oxygen species, as stud-
ied in acne vulgaris.”® Radiation therapy works through
destruction of hair follicle with persistent results in a
small case series with a reasonable cosmetic outcome.*’
Surgical resection with grafting also functions by remov-
ing full-thickness skin, including the hair follicle. All
damaged and scarred tissues are removed at the loose
areolar tissue plane of the scalp. The wound is allowed to
granulate, and a skin graft is applied for definitive cover-
age and results in a long-term durable treatment for this
disease.

A key area for a clinician to focus on is to identify
those patients who will progress to late-stage disease
and need surgical referral. Imaging (including ultra-
sound and magnetic resonance imaging) has been per-
formed as an adjunct to diagnosis and to determine
the extent of the disease.™™ A formal grading system
for DCS has recently been suggested.” By this classifi-
cation, all our cases would represent stage Illc disease.
The 2 grading systems for HS are Hurley and Sartorius.
Modifications of these and development of newer grad-
ing systems are ongoing endeavors.””® Despite this defi-
nite approach to nomenclature, considerable debate
remains in which some have even advocated for removal
of the older more common designations such as HS.*
A caveat can be found in the recent Cochrane reviews,
and updated reviews have lamented the poor quality of
data on treatment options.””" Of the medical therapies,
dramatic photographic improvement of severe disease
has been documented with isotretinoin.?’ Additional
short case series (3 cases) have shown remission follow-
ing a 9- to 11-month course of isotretinoin with remis-
sion sustained at 10 months to 2.5 years later following
this.”? Cases of successful treatment with isotretinoin
in white patients with sustained remission have also
been reported albeit with a much shorter follow-up (3
months).”” Some authors have recommended this as a
first-line treatment.*

There appears to be a defined subset of patients that,
despite the wide array of treatment options, fail medi-
cal management or experience significant side effects
necessitating cessation of medical therapy. Traditionally,
surgical intervention using a targeted surgical approach
or a broad approach (including scalpectomy with split-
thickness skin grafting) has been done to these cases
with good results."!'"##51.6%6> Application of negative pres-
sure wound dressing has also been described, which may

A Review and Case Studies of Surgical Reconstruction

lessen the risk of slough following skin graft applica-
tion."" An approach of limited serial excision has been
described.! Additionally, serial excision while maintain-
ing a patient on suppressive antibiotic regiment has also
been performed successfully.*® Scalpectomy with split-
thickness skin grafting in a radiated patient was reported
by the US Navy surgeons with no recurrence or break-
down in 8 months.” A 2 case series was reported high-
lighting the comparison of refractory clinical scenario of
patients with DCS and the postoperative outcome, which
allows rapid permanent disease control.”” A series of 3
patients all with >120 cm2 of diseased scalp were treated
in a similar fashion with rapid social reintegration and
no recurrences at 1 year.* Occasionally, the recurrent
cycles of infection can lead to sepsis and a deteriorating
clinical scenario in which case surgical intervention must
be promptly instituted.

Delays in surgical treatment are not benign. Failure of
nonoperative therapy results in a delayed surgical treat-
ment and may have consequences beyond that of patient
suffering. These include a report of a patient develop-
ing osteomyelitis of the cranium requiring 3 months of
antibiotics therapy and multiple skin grafting attempts.®
Development of diffuse, classically aggressive squamous
cell carcinoma (Marjolin ulcer) has been reported with a
fatal case being documented in 1981.%

It must be emphasized that those suffering from the
more severe manifestations of this disease frequently
undergo multiple trial treatments as the disease pro-
gresses. Due to unsightly alopecia, painful lesions, and
malodorous discharge, these patients experience a sig-
nificant impact upon their economic and social lives.
Frequently they are unable to maintain gainful employ-
ment and become social isolates. For these refractory
patients, the option for scalpectomy with split-thickness
skin grafting gives a new beginning and, in our experi-
ence, is universally welcomed.

For male patients, a reconstruction that approximates
a bald scalp is an acceptable cosmetic outcome. The larg-
est series has shown a strong male preponderance of
disease.”® All our 3 cases are men, and the outcome was
subjectively favorable. Reconstruction of scalp hair was
not performed nor was it requested following surgery. For
female patients, this approach may be less appreciated.
Oncology literature demonstrates hair loss as of great con-
cern to females undergoing treatment for breast cancer.”’
A clear discussion with photographs would be strongly
encouraged before undertaking this procedure for a
female patient.

It should be noted that surgery also provides a durable
cure for this disease if the resection is adequately carried
out. One-year follow-up after excision with wide (3cm)
margins has shown the lack of recurrence of the disease.
This also allows a clinician to offer this approach to a
patient who would prefer this to the cost and compliance
requirements of medical therapy. The over-the-counter
cost of isotretinoin without insurance coverage can be as
high as $579.57 per month.



Proposed DCS Grading System for Medical/Surgical
Management

For DCS, we suggest a grading scheme based on the
following 5 principles:

1. Percentage of scalp involvement

a. <50% 1 point

b. >50% 2 points
2. Number of flare ups

a. Each flare 1 point
3. Duration of symptoms

a. Each 6 months of active disease 1 point
4. Number of medical therapies tried

a. Each treatment modality 1 point
5. Social isolation score

a. Limitations in job/hobbies 1 point

b.No family/friend visitors 2 points

For those with scores of 6 or less, we recommend con-
tinuing medical therapy; however, those with scores of 7
or greater should receive at minimum a discussion of sur-
gical options or referral to a plastic surgeon for a similar
discussion. With rare diseases, it takes time to generate a
complete data set to validate expert recommendations;
despite the time constraint, it is important to start appre-
ciating the occasionally chronic and refractory nature of
this disease and offer surgical resection with grafting and
allow the patient to decide between the options presented.
In our cases, we frequently found all patients relieved with
the possibility of being disease-free and thankful following
intervention.

CONCLUSIONS

In conclusion, we present 3 cases of DCS that were
successfully and durably treated by scalpectomy and skin
grafting. All patients were rendered durably pain free fol-
lowing scalpectomy in the subgaleal plane and had good
cosmetic results. We recommend trial of medical manage-
ment for early-stage disease and application of our grad-
ing system to enable timely referral of those cases that
declare themselves refractory to medical management.

Christian E. Sampson, MD
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