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Key Concepts

•	 Pilonidal disease presents with a wide range of symptoms 
and multiple treatment options exist. Treatment should be 
tailored to the severity of disease, anatomy of disease, and 
patient expectations.

•	 Because of the wide array of available surgical options, 
the surgeon treating pilonidal disease should master 3–4 
approaches that are applicable to a wide range of disease 
presentations.

•	 Treatments applied to both pilonidal disease and hidrad-
enitis suppurativa should not be more disabling for the 
patient than the disease itself.

•	 There are numerous medical options available to treat 
hidradenitis suppurativa. They should be investigated  
and attempted prior to aggressive radical surgical 
management.

•	 Radical excision of hidradenitis suppurativa with surgical 
reconstruction offers the best hope to avoid disease 
recurrence.

�Background

The term “pilonidal” is derived from the root words “pilus” 
(a hair) and “nidus” (nest). Since 1880 when Dr. R.M. Hodges 
coined the term pilonidal sinus [1], the diagnoses of piloni-
dal cyst, sinus, and abscess have been used interchangeably 
and somewhat indiscriminately to mean the same thing, 
though they most certainly do not—in the case of abscess. It 
is largely for this reason that the more modern nomenclature 
of “pilonidal disease” (PD) is used to describe the spec-
trum of disorders that may be encountered. The first  
published description of this disease occurred in 1847 

when Dr. A.W. Anderson described a case of “hair extracted 
from an ulcer” [2]. The first pilonidal abscess was described 
in 1854 [3], though there is no question that this condition 
was encountered earlier. It wasn’t until World War II that 
surgeons became much more familiar with this disease 
entity, likely because of the large number of cases seen in 
members of the military. In fact, the disorder was known as 
“jeep disease” and was thought to be related to modern 
mechanized warfare, which required soldiers to ride in vehi-
cles for extended periods of time [4].

It is clear from early publications that little has changed in 
terms of the issues that confront both the patient and surgeon. 
A 1955 publication from the Veteran’s Administration health 
system reveals that the debate over open and closed wound 
management is not new [5]. In this study, patients managed 
with primary wound closure developed recurrence 40% of 
the time and required hospital stays of approximately 17 
days, while those managed with open technique stayed for 
30 days and had a recurrence rate of 35%! While we have 
seen significant reductions in both length of hospital stay and 
recurrence, it is clear that we still do not have the ideal 
answer for this condition.

�Etiology

There has been considerable debate over whether PD is 
congenital or acquired, but most would currently agree that it 
is an acquired disease. It is generally believed that the initiat-
ing event is traumatization of the skin and surrounding hair 
follicles in the natal cleft. This occurs secondary to trapping 
of hairs, not necessarily those arising locally in the natal 
cleft. The local anatomy creates an unfavorable environment 
where friction, warmth, moisture, and perhaps local hypoxia 
lead to local trauma secondary to the barbed texture of the 
hair. A granulomatous foreign body-type reaction results. 
There is even some histological and immunohistochemical 
evidence that PD may represent a unilocalized type of 
hidradenitis suppurativa [6]. Disease typically begins as  
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a small sinus that may drain fluid but then can progress to 
numerous sinuses with associated cystic dilation and poten-
tial abscess formation. In some cases, unless the process is 
interrupted, it can become more widespread leading to 
worsening symptoms. Disease can range from the asymp-
tomatic single sinus found incidentally up to a severe locally 
destructive process associated with significant disability.

PD is not limited to the natal cleft area, and there are 
several reports of disease occurring in the interdigital areas 
in hair dressers [7], as well as in other areas such as the 
umbilicus [8]. The presence of disease in these atypical 
areas further supports the above theory. PD has been 
reported to affect males more commonly than females; 
however recent data from the armed forces suggests that the 
incidence rates are similar at 1.9 and 1.7 per 1000 person-
years, respectively [9]. There are several risk factors that 
have been implicated in the development of PD including 
positive family history of disease, elevated body mass index 
(BMI > 25), poor hygiene, hirsutism, deep natal cleft 
anatomy, occupation that requires prolonged sitting, and 
excessive sweating [10–12]. It is not uncommon to see 
disease affect an individual who lacks many or most of these 
factors however. A prospective study comparing 587 
patients with PD to 2780 healthy controls showed that 
hirsute individuals that sit down for more than 6 h per day 
and who bathe two or fewer times per week have a 219-fold 
increased risk for sacrococcygeal PD [12]. A positive family 
history may not only predispose to disease occurrence, but 
may also be associated with increased recurrence rates after 
surgery as well as earlier onset of disease [11].

�Clinical Presentation/Diagnosis

Patient presentation can range from a referral for completely 
asymptomatic and incidentally discovered disease to a per-
son who is significantly disabled by locally destructive dis-
ease. Commonly encountered scenarios are the patient who 
has an acute pilonidal abscess that requires drainage, and the 
surgical office visit to discuss definitive surgical therapy 
after either acute abscess drainage or persistent disease of 
moderate severity impacting the patient’s quality of life. 
Often, in the military setting, disease that would otherwise 
be ignored requires operative management secondary to its 
impact upon an individual’s ability to perform at a high 
physical level or live in an austere environment.

Establishing a diagnosis is rather simple and does not 
require extensive testing or imaging. Simple history taking 
and a physical exam will in most cases solidify the diagnosis. 
Patients will often complain of pain over the sacrococcygeal 
area with drainage of clear fluid or bleeding. In the case of 
acute abscess, fever may also occur. Physical exam will 
reveal “pits” in the midline. There may be several pits, or 
only one small pit that could be easily overlooked if the 
examiner does not consider this diagnosis (Figure  17-1). 
Examination may also often reveal induration just lateral to 

midline that can be unilateral or bilateral. This may also be 
associated with additional draining sinuses. In more signifi-
cant cases, there may be open wounds that can have a large 
range in size (Figure  17-2a–c). Acute abscess is typically 
associated with overlying erythema, fluctuance, and severe 
local tenderness (Figure 17-3). In a less common scenario, 
the examiner may mistake PD as an anorectal fistula if a 
sinus is present close to the anus. It is important to examine 
the midline overlying the sacrum for pits. If they are present, 
then pilonidal sinus should be included in the differential 
diagnosis in these individuals (Figure 17-4a, b).

Recurrent disease in the patient who has already under-
gone surgical excision is another commonly encountered 
scenario (Figure  17-5). Recurrence may occur either early 
(within 1 year) or late. Early recurrence is often actually 
persistence of an open wound that never healed after surgery. 
This may be thought of as PD, but in many cases is actually 
nothing more than a non-healing midline sacrococcygeal 
wound. Wounds placed in the midline often demonstrate 
delayed healing or non-healing. The pathophysiology related 
to a non-healing wound may actually be different than that 
related to PD; however the methods we use to treat these 
maladies are similar. Recurrence presents similarly to 
primary PD, and may be related to poor surgical technique, 

Figure 17-1.  This image shows a hirsute individual with midline 
“pits” that could go unnoticed. Note the poor hygiene.
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patient noncompliance, or failure to modify the pre-existing 
risk factors that led to disease in the first place. Recurrence 
may also simply be the natural history of disease.

Treatment

There are numerous treatment options available to address 
PD. An important overriding concept that should be com-
pletely clear is that the treatment should be tailored to the 
patient’s expectations, disease anatomy, and disease 
severity. Options range from nonoperative therapies up to 

wide local excision with local flap reconstruction. The 
debate of open wound management versus closed 
management remains, and even when primary closure is 
performed, wound care and physical limitations may be 
required for an extended period of time. Given the large 
number of operative choices available, it is likely not 
practical to be well versed in all. A good recommendation 
would be to be familiar with three or four operative 
options that range from simple to complex and provide a 
solution for several different anatomic configurations of 
disease.

Figure 17-2.  (a–c) These 
images show a range of open 
wounds that may be seen with 
pilonidal disease.
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Nonoperative Management

It is first important to recognize when PD requires no invasive 
management at all. As stated earlier, some patients are 
referred based simply upon the incidental finding of midline 
pits in the natal cleft. If the patient is asymptomatic, and 
physical examination reveals no concerning findings, they 

require no operative management. You never want the treat-
ment to be worse than the disease, and that is exactly what 
one will discover in this setting. The patient may still benefit 
from counseling regarding ways to reduce their risk of devel-
oping symptomatic disease. Risk factor modification such as 
weight loss, avoidance of prolonged sitting at work, improved 
hygiene, and weekly clipping of hair in and adjacent to the 
natal cleft may reduce the chance that a patient will develop 
symptoms related to PD. These are also appropriate in the 
setting of active and symptomatic disease. These measures 
may lead to either improvement in symptoms or quiescence 
in mild cases. A study published in 1994 showed that these 
measures combined with limited lateral incision and drain-
age in the setting of acute abscess led to fewer occupied 
hospital bed days when compared to excisional procedures 
[13]. Over a 17-year follow-up, only 23 of 101 cases went on 
to require excisional therapy.

Given that weekly shaving has been associated with 
success, many have advocated laser hair removal as a long-
lasting alternative for the conservative management of 
PD. Despite the interest in this mode of therapy, we lack any 
robust data to support its use. Small studies of 6–14 patients 
have shown some benefit to laser epilation in the setting of 
recurrent PD [14, 15]. This procedure is uncomfortable for 
the patient and often requires local anesthetic. Treatments 
are performed over 3–11 sessions at 6–8-week intervals and 
can be quite costly. A study of laser epilation in teenagers 
with PD, 25/28 of which were managed initially with surgery, 
showed only one recurrence over a mean follow-up of 2 
years [16]. The authors concluded that use of the laser was a 
safe method for addressing intergluteal hair that may reduce 
recurrence rates.Figure 17-3.  This image depicts an acute pilonidal abscess.

Figure 17-4.  (a, b) These 
images show two different 
patients that presented with 
draining perianal sinuses. Note 
the midline pits over the sacrum 
that make one more suspicious of 
pilonidal disease as the cause.
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A randomized trial comparing laser hair removal to tradi-
tional methods as an adjunctive therapy after surgery for PD 
demonstrated a lower recurrence rate in the laser-treated 
group [17]. This appeared to be related to noncompliance 
with traditional hair removal methods after 1 year. There is 
however some debate over the benefit of hair removal in the 
setting of PD that has been managed operatively. A retro-
spective analysis of patients that had undergone surgery to 
treat PD was performed with focus on those who performed 
razor hair removal vs. those that did not [18]. Recurrence 
was observed in 30% of those who shaved vs. 19% of those 
who did not shave (p = 0.01). This would suggest a potential 
negative effect of postoperative razor epilation. Future stud-
ies should likely focus on a comparison between laser hair 
removal and no hair removal in the adjunctive setting.

While some form of hair removal may lead to reduced 
recurrence rates as well as reduced requirement for excisional 
therapy, this method alone is unlikely to lead to disease 
cure—especially in the setting of more significant or severe 
disease. Often the hair that is found inside of sinus tracts is 
clearly noted to be long hair from other parts of the body. It 
is theorized that longer hairs can fall into the natal cleft, 

become trapped, and result in disease. Clearly, local epila-
tion alone will not eliminate this threat.

Although not necessarily considered nonoperative (maybe 
non-excisional) therapy, methods employing the use of 
phenol or fibrin glue injection to ablate sinus tracts have been 
investigated in small series by many [19–26]. These tech-
niques often employ tract curettage, debridement, and hair 
removal, which contribute significantly to success. Use of 
phenol as an ablative agent has been associated with success 
rates of 60–95% [19–21]. Fibrin glue injection combined 
with a variety of techniques has shown success in the range 
of 90–100% [22–25]. A recent evaluation of individuals 
treated with fibrin glue revealed that 79% of patients were 
satisfied, 71% were back to normal activities within 2 weeks, 
and 74% required no further treatment [26]. A video-assisted 
ablative technique has also been described using a 4  mm 
rigid hysteroscope with a five french working channel [27]. 
Continuous irrigation is used, hair is removed, and the cavity 
and tracts are ablated using a bipolar electrode. Only one 
recurrence was detected over 12 months in 27 patients. This 
may represent a potential option for minimally invasive/non-
excisional therapy. The potential advantages of these thera-
pies over excisional methods are more rapid recovery and 
less post-procedural pain.

Operative/Excisional Management

There are numerous methods available for the operative 
management of PD.  The literature is filled with a large 
number of publications reporting results from various proce-
dures. The typical manuscript is a retrospective review 
examining the results from a small series of patients that 
have undergone one specific type of operative procedure. 
There are several randomized trials comparing one surgical 
method vs. another with variable results. Essentially, it is 
possible to find evidence to support whatever procedure one 
prefers to perform. Results are likely related to variations in 
how patients are cared for postoperatively as well as differ-
ences in surgical technique. It is best to review some of the 
more common methods of operative management beginning 
with those that are considered simple and progressing to the 
complex. A well-prepared surgeon will be familiar with most 
of these methods, and will tailor their management to disease 
severity, disease anatomy, and patient expectations.

Basic Procedures

Outside of incision and drainage of a pilonidal abscess, the 
simplest procedure to perform is laying open of the cyst and 
all sinus tracts. This may also be termed “unroofing” of 
disease. This and wide local excision of all disease down to 
the post-sacral fascia were the procedures performed most 
commonly in the early days of PD management. Often, 
unroofing was combined with marsupialization of the wound. 
Recurrence rates of 15–35% [5] led many to seek out more 
effective methods of surgical management. It is important to 
ensure that as much of the surgical wound as possible be kept 

Figure 17-5.  This image shows a patient who developed recur-
rence after an attempt at a cleft lift procedure. Incorrect perfor-
mance of the distal portion of the procedure may have led to this 
recurrence.
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off the midline, as midline wounds tend to have some diffi-
culty with healing. Simple tract unroofing and curettage are 
particularly helpful in the setting of minor disease affecting 
the perianal area (often mistaken as an anal fistula). The bulk 
of this wound will lie off the midline and will heal quickly 
(Figure 17-6a–c). There continues to be debate over which 
approach is superior, though recent data would suggest that a 
higher volume of excised specimen is associated with a 
higher surgical site infection rate and likely a higher risk of 
recurrent disease [28]. The next logical step was to perform 
excision combined with primary wound closure which can 
often require the mobilization of minor skin flaps.

Primary closure has been combined with drainage in some 
settings with a wide variation in results. The use of a drain in 
this setting has been studied, but has not been shown to result 
in improved results as far as patient satisfaction, healing, or 
infection is concerned [29]. A meta-analysis of this subject 
showed that there were no statistically significant differences 
in outcomes with or without the use of a drain in the setting 
of primary wound closure [30]. A recent randomized 
controlled trial comparing the laying open method to wide 
excision with primary closure showed that healing occurred 
faster in the primary closure group with no differences in the 
groups noted at 1 year of follow-up [31]. Interestingly, this 

Figure 17-6.  (a–c) These 
images show yet another patient 
who presented with what was 
thought to be an anal fistula. 
Midline pits were noted and the 
disease was treated with a 
lay-open technique, which 
resulted in rapid healing. Of note, 
this could potentially represent 
hidradenitis suppurativa.
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group of investigators made no effort to keep the majority of 
the wound off the midline. Rao and colleagues in 2010 
published a prospective randomized study comparing the 
lay-open technique to primary closure augmented by  
the placement of gentamicin-impregnated collagen [32]. The 
antibiotic-impregnated material was placed in the base of the 
wound with overlying tissue closure. The results showed 
improved healing at 4 weeks, improved postoperative pain, 
and lower cost in the primary closure group. Recurrence 
rates were no different at 5 years.

Another group performed a 4-arm randomized trial 
comparing primary closure, primary closure with hydrogen 
peroxide irrigation, wide local excision, and wide local 
excision with hydrogen peroxide irrigation [33]. The wide 
local excision combined with peroxide irrigation group 
showed the lowest recurrence rate and the fastest time to 
healing. The investigators attributed this to the ability to 
clearly delineate all tracts and disease with peroxide irriga-
tion, allowing them to perform a more precise and low-volume 
excision. Similarly, another group performed a retrospective 
analysis of PD patients that had undergone surgery and 
concluded that use of methylene blue injection to delineate 
disease was associated with a lower recurrence rate [34].

There have been several descriptions of “pit picking” 
procedures over the years. These procedures are relatively 
minor in terms of the amount of tissue excised; they result in 
small wounds, and may be ideal for those suffering with mild 
to moderate levels of disease. These procedures are not suit-
able for the patient with a large open wound or in those with 
severe recurrent disease. The basic premise of this method is 
that the central pits are excised with minimal surrounding 
tissue, hair and debris are removed, the old adjacent abscess 
cavity or “cyst” is excised through a lateral incision using an 
undermining technique, the pit excision sites are closed pri-
marily, and the lateral incision is closed partially to allow for 
drainage. This results in a good cosmetic result with minimal 
pain, early return to work, and rapid healing (Figure 17-7) 
[35]. A punch biopsy knife of appropriate size may be used 
to perform the pit excision and is ideal for this application. 
This procedure has been modified slightly by many, but the 
basic tenets remain in the various methods. The use of phenol 
as a sclerosing agent has been combined with pit excision 
and has resulted in good outcomes [36].

Complex Procedures

The common thread among all “complex” procedures is the 
mobilization of adjacent tissue to achieve primary wound 
closure—in effect, the creation of a local flap. Some of these 
procedures combine wide local excision of diseased tissue 
with flap reconstruction, while others preserve as much local 
tissue as possible. These procedures also range from simple 
to complex. While there are numerous options, attention will 
be devoted to the discussion of the Karydakis flap, the 
Bascom cleft-lift procedure, and the rhomboid or Limberg 
flap procedure and its modifications. There are additional 

flap procedures such as the z-plasty, V-Y advancement flap, 
and other rotational flap techniques that will not be discussed. 
Many support the use of flap procedures in primary PD, while 
others believe that they should only be used in the setting of 
disease recurrence after primary surgery. It is possible that 
these procedures are more effective in curing disease, because 
they result in a modification of the natal cleft anatomy. The 
majority of these techniques result in a flattening of the natal 
cleft, which may prevent disease recurrence.

Karydakis Flap

This procedure is performed first by excising the affected tissue 
in the midline, typically leaving an elliptical defect. A beveled 
skin flap is then created and mobilized across the midline to 
facilitate a primary closure that is lateral of midline 
(Figure 17-8). A closed suction drain may be used or omitted. 
The purported advantages of this procedure are the tension-free 
closure that is out of the midline coupled with some flattening 
of the natal cleft. This is probably the easiest flap procedure to 
perform. This procedure has been shown to be superior to 
simple primary midline closure in terms of patient satisfaction, 
recurrence rate, and rate of postoperative complications [37]. It 
has also been reported to be comparable to other more complex 
flap procedures such as the modified Limberg flap [38, 39].

Figure 17-7.  This image shows a patient 2 weeks after a simple 
Bascom, or “pit picking” operation.
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Cleft Lift Procedure (See Video 17-1)

The cleft lift procedure was originally described and popu-
larized by Dr. John Bascom, and is often referred to as the 
Bascom cleft lift. This is a simple but intricate procedure that 
is designed to “lift” the natal cleft and result in an incision 
that is closed off the midline. Interestingly, wide excision is 
not required—in fact, the only tissue that is excised is the 
overlying skin on one side of the natal cleft. This procedure 
requires that the patient be marked prior to incision to estab-
lish a “safe zone,” beyond which no dissection is performed. 
The patient is placed in the prone position and the buttocks 
are squeezed together (Figure 17-9). The area where the skin 
on both sides of the natal cleft touches is marked with a 
magic marker. This establishes the safe zone. The buttocks 
are then taped apart exposing the disease (Figure  17-10). 
After skin preparation, the area to be excised is marked with 
another marking pen (Figure 17-11). This proposed incision 
will be partially elliptical and should extend from the mid-
line pits out to one side of the safe zone. The distal portion of 
this incision is scimitar shaped in order to facilitate closure 
near the anus without causing local deformity.

Local anesthetic is injected and the incision is made down 
to the level of the subcutaneous fat. The overlying skin is 
excised taking care to leave the subcutaneous fat in place. A 
flap is then raised across the midline out to the opposite safe 
zone border (Figure 17-12). The thickness of this flap should 
approximate that of a breast flap that would be created during 
a mastectomy. When creating the flap down toward the distal 
portion of the incision (near the anus), the flap should be 
thicker to prevent dimple formation near the anus. Any 
disease-related debris or granulation tissue should be gently 
debrided with a surgical sponge and irrigation with saline 

Figure 17-8.  This drawing depicts one method of performing a Karydakis flap.

Figure 17-9.  After squeezing the buttocks together and marking 
the safe zone.
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Figure 17-10.  Image showing the buttocks taped apart under ten-
sion providing excellent operative exposure.

Figure 1 7 - 1 2 .  This image shows the operative creating the flap 
to be used for the cleft lift.

Figure 17-11.  The area to be excised is marked. Typically this exci-
sion is performed on the side where induration or a “cyst” is located.

should be undertaken. Any remaining “cyst wall” or tissue 
contracture can be divided into squares with a scalpel or 
electrocautery device. The subcutaneous tissue is then closed 
in layers with an absorbable suture. The superficial layers are 
reapproximated in layers, lastly with a subcuticular suture 
(Figure 17-13a,b). Use of a drain is optional, but certainly 
not necessary.

A case-control study published in 2011 compared the 
results of the cleft lift procedure to wide excision and packing 
in 70 patients [40]. A total of 97% of patients undergoing cleft 
lift healed completely while only 73% of wide excision 
patients healed. Three of nine patients with chronic wounds 
underwent subsequent cleft lift with a 100% success rate. 
Recurrence was noted in 2.5% of cleft lifts and in 20% of 
wide excisions. Others have shown similar success in rates of 
healing with the cleft lift procedure as compared to wide exci-
sion and packing and excision and primary midline closure 
[41]. This technique has also been compared to the Limberg 
flap in a randomized prospective fashion [42]. Short-term 
outcomes of 122 patients were analyzed and revealed that 
those undergoing the cleft lift had shorter operative durations, 
less excised tissue weight, improved pain scores, and fewer 
physical limitations on postoperative day 10. There were no 
differences in healing, complications, or early recurrences.

There is little question that this technique is easier to 
perform, takes less time, and removes less tissue than the 
more complex flap procedures such as the rhomboid flap. It 
results in flattening of the natal cleft, which is likely desir-
able. Unfortunately, not every patient with PD is a candidate 
for this procedure. Those with complex recurrent disease and 
large open wounds may not be ideal candidates, and may 
require more extensive flap procedures. Disease that is very 
close to the anus may cause difficulty with this technique, 
though if open wounds are able to be moved off the midline, 
they may still heal.

17.  Pilonidal Disease and Hidradenitis Suppurativa
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Rhomboid/Limberg Flap (See Video 17-2)

The rhomboid flap is a useful but more complex procedure 
that can be used in any setting of PD, but is typically reserved 
for more severe cases. The procedure involves a “diamond-” 
or rhombus-shaped area of wide excision encompassing all 
disease in the midline (Figure 17-14). While most will excise 
tissue down to the level of the post-sacral fascia, this is not 
entirely necessary. One must ensure however that the thick-
ness of the mobilized lipocutaneous flap approximates the 
thickness of the tissue that is excised. This technique works 
particularly well in the setting of complex recurrent disease. 
The planned incision is marked, and the flap is raised with 

electrocautery. It is recommended to handle the flap gently 
during mobilization. It is important to take care to undermine 
the areas adjacent to the flap so that the most tension-free 
closure can be obtained (Figure  17-15). Once the flap is 
mobilized completely (Figure 17-16), it is anchored to the 
post-sacral tissues with an absorbable suture. A closed-suc-
tion drain is placed and a layered closure takes place using 
absorbable suture. The skin can be closed using a variety of 
techniques, none of which has proven to be superior. Some 
will cover the final closure with glue to create a watertight 
seal (Figure  17-17). A modification of this procedure was 
created in order to keep the caudal point of the incision away 
from the anus (Figure 17-14).

Figure 17-13.  (a, b) These 
images show the procedure at the 
completion of the case and at 
3-week follow-up with complete 
healing.

Figure 17-14.  This image shows the planned lines of incision for 
the rhomboid flap. Note that the caudal tip is NOT located directly 
over the anus. This modification results in a wound that does not 
come to a point at the location of highest risk.

Figure 17-15.  This image shows areas at the point of maximal ten-
sion that must be undermined to facilitate closure.
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The drain can be left in place for 48 h or until it has pro-
duced 30 ml or less daily for 2 consecutive days. The patient 
should avoid any strenuous activity for 2–4 weeks. It is not 
uncommon for these wounds to separate slightly in one or 
two areas over the ensuing 2 weeks (Figure 17-18). This will 
require some minor wound care and is typically well 

tolerated. Occasionally it will take 4–8 weeks for the wound 
to completely heal. In some cases, the disease spans a very 
large area over the sacrum extending from the perianal area 
for a long-distance cephalad. Many are uncomfortable creat-
ing such a large area of excision and flap in this setting. 
When this is the case, the technique can still be used but may 
be modified. The most difficult area in which to achieve 
healing is the caudal midline. An excision can be performed, 
and flap created such that the caudal midline is covered leav-
ing an open wound cephalad (Figure 17-19). The remaining 
wound can be managed in a variety of ways, but the use of a 
negative pressure wound therapy device makes this manage-
ment easy (Figure 17-20a, b). This device can be used in the 
standard fashion until the remaining wound is small enough 
to manage using standard dressings. The area will typically 
heal quickly, and does not impair the flap in any way.

Potential surgical site-related postoperative complications 
include wound dehiscence, flap necrosis, hematoma, wound 
infection, and seroma. These occur at rates of 4%, 0–2%, 
1%, 3–5%, and 3%, respectively [43, 44]. Recurrence can be 
seen in approximately 4% [44]. Several series have compared 
outcomes associated with the Limberg flap (LF), modified 
Limberg flap (MLF), and excision with primary midline clo-
sure [45–48]. The evidence indicates that the LF or MLF is 
associated with faster return to work, lower rates of surgical 

Figure 17-16.  The Limberg flap after full mobilization, just prior 
to closure.

Figure 17-17.  The appearance at the completion of the Limberg 
flap procedure. The wound has been covered with glue.

Figure 17-18.  Follow-up will often reveal areas of minor wound 
separation that will require some ongoing basic wound care.
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site infection, lower recurrence, and lower rates of wound 
dehiscence. Comparisons of the MLF, LF, and Karydakis 
flap show similar superiority for the LF and MLF [49, 50], 
while others have shown equivalence [51].

�Disease Recurrence

Given that there are several known risk factors that predis-
pose to the occurrence of PD, many have attempted to inves-
tigate factors that may predict disease recurrence. Familial 
history of disease, increased sinus number, larger cavity 
diameter, and primary wound closure have been shown to be 
associated with higher rates of recurrence [52]. Interestingly, 
tobacco smoking and body mass index > 25 have NOT been 
shown to increase recurrence [53]. Recurrence has been 
shown to be lower in those that undergo surgical incision and 
drainage prior to definitive surgery as compared to those who 
have spontaneous abscess rupture [54]. Along these lines, 
surgery performed in the “after-hours” and potentially emer-
gent setting has been associated with higher recurrence rates 
[55]. Many publications that report on recurrence are criti-
cized secondary to a lack of long-term follow-up. Doll and 
colleagues analyzed data from German military members 
and performed a telephone survey specifically investigating 
for recurrence [56]. They were able to demonstrate recur-
rence rates that were 22% higher than previously reported 
through collection of data over a longer period of follow-up. 
Recurrences up to 20 years after surgery were seen, and they 
recommended that studies investigating long-term outcomes 
should have at least 5 years of follow-up.

Figure 17-19.  This image shows a patient with recurrent disease 
that resulted in a large abscess that was drained superiorly and 
required some tissue debridement. This resulted in a large area of 
disease to be addressed.

Figure 17-20.  (a, b) This image 
shows a patient similar to that in 
Figure 17-19. The flap was 
created and closed leaving an 
open wound superiorly that was 
treated with negative pressure 
wound therapy and healed easily.
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�Hidradenitis Suppurativa

�Background

The term hidradenitis suppurativa (HS), also known as acne 
inversa, was coined in 1864 by Verneuil [57] and literally 
refers to “sweat gland inflammation producing pus.” The 
disease is a chronic inflammatory disorder involving the skin 
of apocrine gland-bearing areas, typically the perineum, 
inguinal, inframammary, and axillary regions. Colorectal 
surgeons are often consulted for assistance in managing 
those with perianal and perineal disease. Individuals afflicted 
with HS suffer a tremendous impact upon their quality of life 
with effects on both their physical and mental health [58, 
59]. Practitioners in Europe have suggested that HS has the 
highest impact upon quality of life among all assessed der-
matologic diseases [60].

The prevalence of HS is estimated to be 127.8 per 100,000 
or 0.13%, with a higher prevalence among women, based on 
data from the Rochester epidemiology project [61]. This 
translates to fewer than 200,000 affected patients in the 
USA, 93% of which are between the ages of 18 and 64 years 
[62]. The reported mean age of onset is between 20 and 24 
years of age, with less than 8% of affected individuals devel-
oping disease earlier than 13 years of age [63]. Early-onset 
disease seems to be correlated with family history of disease. 
When compared to psoriasis, another chronic skin disease, 
HS patients consume more health care and generate higher 
health care costs [64].

Etiology/Presentation/Diagnosis

Much like with pilonidal disease, the etiology of HS has 
been debated for quite some time. It was once thought purely 
to be secondary to infection of the apocrine sweat glands, but 
there is now general agreement that this is not true. The dis-
ease is characterized by chronic follicular occlusion result-
ing in secondary inflammation of the apocrine glands [65]. 
The initial inciting event is believed to be hyperkeratosis that 
leads to follicular occlusion [66, 67]. Others have proposed 
that the follicular occlusion occurs as a result of a defect in 
the follicular support system [68]. In any case, there is 
ultimate dysfunction in the entire folliculopilosebaceous unit 
(FPSU) that leads to follicular rupture and secondary bacte-
rial infection involving the apocrine glands. Disease mani-
fests initially as open comedones, typically with a few 
“heads,” and tender subcutaneous papules [69]. In many this 
leads to a chronic and progressive worsening of symptoms in 
which additional nodules form, rupture, and drain a thick 
mucopurulent foul-smelling liquid. Over time this leads to 
sinus tract formation, fibrotic subcutaneous scarring, and 
potentially disabling contractures of the affected limb [69].

There are a number of variables that have been identified 
as risk factors for disease. Tobacco smoking and obesity 
have been associated with both the presence of disease and 

lower remission rates [70]. Weight loss has been shown to be 
temporally associated with remission [71, 72], with one 
report demonstrating disease quiescence with rapid weight 
loss after gastric bypass surgery. Sweating, shaving, deodor-
ant use, and friction have also been implicated as potential 
exacerbating factors [73]. It is also believed that there may 
be dietary triggers that worsen disease (high carbohydrate 
diet, milk consumption) [74].

Diagnosis is typically made based on common physical 
exam findings including skin thickening, induration, abscess 
formation, the presence of draining sinuses, and contractures 
in the regions of the body considered at risk. There are 
several other diagnoses in the differential that should be con-
sidered (Table 17-1). The diagnosis can be confirmed histo-
logically with a biopsy specimen. Given that disease can 
present with a wide range of severity, there have been two 
classification or staging systems proposed to grade disease, 
the Hurley system and the Sartorius system (Tables 17-2 and 
17-3). The Hurley system is used more commonly as it seems 
to be better suited to clinical as opposed to research use. 
Because of some criticism related to the simplicity of the 
Hurley staging system, a French group have introduced a 
latent classification system, which better groups HS patients 
into three distinct phenotypes (Table 17-4) [75]. Despite its 
weaknesses however, the Hurley system seems to be most 
useful to physicians making treatment recommendations for 
affected individuals.

Several comorbid conditions have well-known association 
with HS. There is a well-established link between acne and HS, 
as well as with pilonidal disease [66]. Some other commonly 

Table 17-1.  A list of diagnoses that should be considered in the 
differential diagnosis of hidradenitis suppurative [67]

Diseases to be considered in the differential diagnosis

Acne

Actinomycosis

Anal fistula

Carbuncles

Cat scratch disease

Cellulitis

Crohn’s disease

Cutaneous blastomycosis

Dermoid cyst

Granuloma inguinale

Erysipelas

Furuncles

Inflamed epidermoid cyst

Lymphadenopathy

Lymphogranuloma venereum

Nocardia infection

Noduloulcerative syphilis

Perirectal abscess

Pilonidal disease

Tuberculous abscess

Tularemia
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associated diseases include inflammatory bowel disease 
(particularly Crohn’s disease), spondyloarthropathy, genetic 
keratin disorders, and squamous cell carcinoma [76]. In some 
cases it can be difficult to differentiate between the diseases, 
particularly in pilonidal disease and Crohn’s disease with anal 
involvement. It is not entirely surprising that there can be 
considerable overlap in how all of these associated diseases are 
treated.

Treatment

As with treatment of any disease, it is important to identify 
the goals of therapy and patient expectations of the outcome, 
as well as what they will have to go through to achieve the 
desired end point. Medical therapy with the ultimate goal of 
suppression, coupled with the occasional procedure to drain 
an abscess, may suit a patient with Hurley stage I or II disease 
quite well. Conversely, the patient with Hurley stage III 
(Figure 17-21) disease may be so affected by their disease 
that they may be willing to undertake a radical surgical 
procedure to achieve “cure.” The best way to achieve the 
lowest recurrence rate is to aggressively remove all apocrine 
gland-bearing tissue in the affected area, which will often 
require a complex reconstructive approach [67].

Medical Therapy

There are several different forms of medical therapy that can be 
considered, many of which work via different mechanisms. It 
appears that treatment is most successful when used in 
combined fashion as opposed to monotherapy [66]. Forms of 
medical therapy include antibacterial washes, topical 
antibiotics, systemic antibiotics, topical and systemic retinoids, 
antiandrogens, intralesional and systemic corticosteroids, and 
immunosuppressives [77]. Oral metformin has also been 
shown to be useful in treating individuals that have been 
unresponsive to traditional treatments [78]. Systemic antibiot-
ics cannot be used for extended periods of time secondary to 
the selection of resistant strains of bacteria. While bacterial 
infection may be a secondary event in HS, it is clear from 
published research that persistence of bacterial colonization, 
likely in the form of biofilms, plays some role in the progres-
sion of disease [79]. Retinoids are likely beneficial secondary 
to their effect on normalization of epithelial cell proliferation 
and differentiation, which in turn may reduce the occurrence of 
follicular occlusion [80]. While these drugs are very effective 
in women of child-bearing age, their use must be cautioned due 
to their risk of teratogenicity. There are several reports of 
treatment success associated with their use [81, 82]. While 
antiandrogen therapy is often used (estrogen/progestin 

Table 17-2.  Description of the Hurley classification of hidradenitis 
suppurativa, likely the most useful in the clinical setting

Hurley staging system of hidradenitis suppurativa

Stage I Abscess formation, single or multiple, without scarring or 
sinus tracts

Stage II Recurrent abscesses with tract formation and scarring, 
single or multiple, with widely separated lesions

Stage III Multiple interconnected tracts and abscesses throughout an 
entire region

Table 17-3.  The Sartorius scoring or staging system

Sartorius staging system/Sartorius score

Involvement in specific body areas 3 points for each area involved

Nodules 2 points for each

Fistulas 4 points

Scars 1 point

Other findings 1 point

Longest distance between two lesions 2–4 points

If lesions are separated by normal skin Yes—0 points, No—6 points

Some have modified the system by adding value to the presence of pain, 
drainage, or odor. This may be a more useful system in the research setting 
to quantify severity of disease

Table 17-4.  Latent or phenotypic classification proposed by 
Canoui-Poitrine et al. [75]

Latent classification Phenotype Affected region

LC1 Axillary-
mammary

Axilla, breast, perineum, 
inguinal

LC2 Follicular Ears, chest, back, legs, axillary, 
breast

LC3 Gluteal Gluteal fold
Figure 17-21.  This image shows a patient with Hurley stage III 
hidradenitis suppurativa.
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combinations, finasteride, spironolactone), the evidence to 
support its use is fairly weak [83].

Given the association of HS with inflammatory bowel 
disease, some have suggested that HS is a systemic process 
and could be treated similarly [84–86]. There are several 
reports of the use of tumor necrosis alpha (TNF alpha) inhib-
itors in the treatment of HS, with infliximab supported by the 
majority of available data [87–94]. There is also support for 
the use of other TNF alpha inhibitors [95]. It may be useful 
to employ these newer drugs if the effect of infliximab seems 
to fade or if the patient develops a sensitivity to the medica-
tion. Newer reports show some success with the use of 
photodynamic therapy [96, 97], as well as the use of intense 
pulsed light therapy [98]. Lasers have been used to treat HS 
both superficially [99] and when used as an instrument for 
excision in lieu of a scalpel or other energy devices [100].

Surgical/Excisional Therapy

For patients intolerant of or unwilling to undergo medical 
therapy, or for those with disease of significant severity, sur-
gical excisional therapy may present the only viable option. 
Excisional therapy is based on the premise that wide exci-
sion of all apocrine gland-bearing tissue in the affected 
region is the best method to sustain low recurrence rates. 
This is typically achieved through a radical approach 
whereby all affected skin and subcutaneous fat is excised 
down to the fascial level. This will often result in a very large 
defect that cannot be addressed through simple primary 
closure. Local flap closure or split-thickness skin grafting 
(Figure 17-22a–d) is commonly necessary to achieve adequate 

tissue coverage of the wound. This may require the involve-
ment of a plastic surgeon. Attempts at simple unroofing of 
sinus tracts seem to be associated with higher rates of recur-
rence. A technique referred to as STEEP (skin tissue-sparing 
excision with electrosurgical peeling) has been proposed as 
an alternative to the above techniques [101, 102]. In this 
technique the sinus roof is incised with a wire-loop electro-
surgical instrument, which is similar to the “unroofing” 
technique. Affected tissue is then tangentially excised which 
results in sparing of the sinus floors and surrounding 
subcutaneous tissue. Wounds are left to heal by secondary 
intention. The premise behind this technique is that it is 
“tissue sparing” and leads to faster healing with improved 
outcomes.

There are several case series reporting the outcomes asso-
ciated with the use of a wide variety of radical excisional 
procedures employing the use of different reconstructive 
techniques [103–105]. Whatever technique is chosen should 
be based on the anatomy of disease, patient expectations, 
risk of recurrence, and possibility of functional limitations. 
Vacuum-assisted closure devices can also be helpful in 
wounds that are too large to close primarily, but may not 
require more complex reconstructive options [106]. In cases 
where skin grafting may be used, a two-stage approach has 
been described [107]. The radical excision is performed 
initially which is immediately followed by coverage with 
artificial dermis. This allows for formation of granulation 
tissue as well as some surrounding wound contraction which 
may lead to a requirement for less grafting as well as 
improved graft take. In almost every case, the skin graft must 
be placed in an area subject to high levels of motion and 

Figure 17-22.  (a–d) This series 
of images shows a patient with 
Hurley stage III disease who 
underwent radical excision and 
closure with split-thickness skin 
grafting.
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potential friction—none of which are good for a fresh skin 
graft. Perhaps staging the grafting approach decreases 
motion under the graft, which can potentially lead to 
improved outcomes.

�Conclusion

Both pilonidal disease and hidradenitis suppurativa represent 
chronic inflammatory processes that can present with a wide 
spectrum of severity, but invariably disable those affected 
and result in a substantial decrease in their quality of life. 
While treatment of these disease processes may not seem to 
be surrounded in glamour, it most certainly results in a grate-
ful patient. Pilonidal disease is quite common, while HS is 
much less so, but any colorectal surgeon can be expected to 
care for a number of individuals afflicted with these diseases. 
In order to ensure optimal treatment and outcomes, it is 
critical to tailor recommendations to the severity of disease, 
anatomy of disease, and our patient’s expectations of risks 
and expected outcomes.
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