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Context: Hidden penis is anatomically defined by a lack of firm attachments

of the skin and dartos fascia to the underlying Buck fascia.

Objective: To critically appraise the research evidence that could support the most

effective surgical techniques for adult-acquired hidden penis in obese patients.

Methods: Studies investigating patients with a diagnosis of hidden penis were identi-
fied. Of these studies, only those with adult patients classified as overweight or obese
(body mass index >25) were included in the review. Three reviewers examined the
abstracts of the studies identified in the initial Medline search, and abstracts consid-
ered potentially relevant underwent full-text review. Studies that included patients
with congenital, iatrogenic (eg, circumcision issues or aesthetic genital surgery), or
traumatic causes of hidden penis were excluded. Studies that did not define the diag-
nostic criteria for hidden penis were excluded to minimize the risk of definition bias.
The quality of evidence for each study was determined after considering the following
sources of bias: method of allocation to study groups, data analysis, presence of base-
line differences between groups, objectivity of outcome, and completeness of follow-

up. Using these criteria, studies were then graded as high, moderate, or low in quality.

Results: Seven studies with a total of 119 patients met the inclusion criteria. All but
1 of the studies were nonrandomized. One study provided a clear presentation of
results and appropriate statistical analysis. Six studies accounted for individual-based
differences, and 1 study failed to account for baseline differences altogether. Four stud-
ies addressed follow-up. One study was of high quality, 2 were of moderate quality,

and 4 were of low quality.

Conclusion: Building a clinical practice guideline for the surgical management
of hidden penis has proven difficult because of a lack of high-quality, statistically
significant data in the research synthesis. The authors elucidate the challenges and
epitomize the collective wisdom of surgeons who have investigated this problem
and emphasize the need for rigorous evaluative studies.
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n 1919, Edward Loughborough Keyes, MD, de-

scribed a condition in which the penis is concealed

within the subcutaneous tissues of the perineum.!
Recent attention has been given to adult-acquired hidden
penis, a condition in which the penis is buried beneath
the suprapubic subcutis. In adults, hidden penis is most
often the result of obesity or penoscrotal lymphedema.>?
Although several classification systems exist, the terms
hidden, buried, concealed, trapped, and inconspicu-
ous are used interchangeably to describe this condition
throughout the literature.* Regardless of the term used,
authors describe obese patients who have visible and
functional decreases in penile length due to excessive
suprapubic weight.’

Although morbid obesity plays an important role in
the pathophysiology of hidden penis, it is not pathogno-
monic, suggesting a multifactoral origin. Specifically, an
abnormal mobility of the dartos fascia and an inadequate
attachment to the Buck fascia are implicated.® Two sec-
ondary complications arise that restrict penile mobility.
Excess pubic fat effectively traps the penis because the
corpora are fixed to the symphysis, and moisture in the
closely opposed skin surfaces incites a chronic inflam-
matory dermatitis with scarring.” These complications
are formidable challenges for the surgeon.

Determining the best surgical approach to hidden penis
on the basis of the literature is hampered by a lack of con-
sensus, the existence of multiple algorithms, and reports of
variable success. Using an algorithmic approach, Pestana
et al® reviewed release techniques, including scar and sus-
pensory ligament release. On the basis of their findings,
the authors recommended panniculectomy when neces-
sary. Notably, Pestana et al® emphasized reconstructive
techniques that used well-vascularized soft tissue. King et
al’ addressed hidden penis with a similar algorithm but
advocated suprapubic lipectomy rather than panniculec-
tomy. When necessary, this group restored soft tissue in-
tegrity with free-skin grafts. Tang et al'® included
techniques such as escutheonectomy and split-thickness

grafts secured with fibrin glue.
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Considering the growing prevalence of obesity in the
United States," a relative paucity of literature exists de-
scribing adult-acquired hidden penis. Our primary objec-
tive was to critically appraise the research evidence that
could indicate which surgical practices are effective for
adult patients with hidden penis. Our secondary objec-
tive was to identify the surgical techniques used in the

management of this condition.

Methods

The current review was carried out using a protocol based
on methods for rating the quality of the evidence promul-
gated by the Agency for Healthcare Research and Quality
(AHRQ)." Under its Evidence-based Practice Centers
Program, the AHRQ extensively analyzed 12 scales or
checklists concerned with grading observational studies to
arrive at a set of high-performing scales on which indi-
vidual studies may be compared. According to the AHRQ,
acceptable systems for assessing the quality of observa-
tional studies should consider the following 5 key domains:
comparability of participants, intervention, outcomes, sta-
tistical analysis, and funding or sponsorship. Of these 5
domains, comparability of participants is described as
being of highest importance in the prevention of selection

bias; funding or sponsorship is considered least important.

Inclusion and Exclusion Criteria

Hidden penis is anatomically defined by a lack of firm
attachments of the skin and dartos fascia to the under-
lying Buck fascia.’ Patients with a diagnosis of hidden
penis in accordance with this definition were considered
comparable participants. Studies of adult patients classi-
fied as overweight or obese (body mass index >25) were
included in the review."

Studies that discussed iatrogenic (eg, circumcision
complications, aesthetic genital surgery) or traumatic
causes were excluded. Those that did not define diag-
nostic criteria for hidden penis were excluded to mini-

mize the risk of definition bias.
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Admissible Evidence and Critical

Appraisal of Methodologic Quality

We examined all 234 abstracts of the studies identified in
the initial search. The abstracts identified as being poten-
tially relevant from the computer-based searches under-
went full-text review (Figure).

The second stage in identifying the evidence most
likely to influence our interrogation involved assessing
the quality of published studies. By “quality” we mean
that the study’s design, conduct, and analysis have
minimized potential biases and have drawn honest con-
clusions based on the weight of the evidence. All
studies selected from the search were appraised for
their methodologic rigor using a common grading tool
(Table I1).** The assessments were performed indepen-
dently by 2 reviewers: an osteopathic medical student
(C.T.C.) and a co-investigator chosen for her scholar-
ship in the area of urologic research (M.A.C.). Rating
disagreements were resolved by consulting senior fac-
ulty (S.L.H.). The results of all reviewers’ evaluations

were compiled into a bibliographic database.

Surgical Techniques

Of the studies that met our inclusion criteria, we com-
piled a list of the surgical techniques used and the number
of patients who underwent those procedures. We also
recorded the types of skin closure and coverage used to

determine trends in treatment.

Results

The 7 eligible studies were assessed for the relief of
symptoms, anatomic and functional improvement, and
quality of study design. A total of 119 patients had under-
gone surgical intervention. Table 2 presents specifica-
tions of each study. We believe that this set of parameters

captured key outcomes that likely affected patient care.

Quality of the Evidence
We assessed the limitations in study design and the risk
of bias across all studies (7able 1). The quality of evi-

dence was downgraded according to explicit criteria for

The Journal of the American Osteopathic Association

the seriousness of the risk of bias and limitations in
study design. One of the 7 studies provided a clear pre-
sentation of results and appropriate statistical analysis.
Six studies were nonrandomized. Two studies lacked
statistical analysis, 6 studies lacked a clear presentation
of results, and 1 study lacked both measures of quality.
Six studies appropriately accounted for individual-
based differences, but 1 study failed to account for
baseline differences. Four studies addressed follow-up.
Three of these studies provided postoperative follow-
up of 80% of the original sample. One of the 4 studies
reporting postoperative penile length revealed a statisti-
cally significant difference.

All studies reported the use of specialized dressing
materials or tissue sealant products. Despite the well-
documented influence of manufacturer funding in
clinical trials, only 3 reports disclosed any manufacturer
relationship or provided a uniform declaration of conflict
of interest. Although not inherently improper, a
conflict of interest increases the risk of bias in research.

A lack of randomization introduces a high risk of
bias. Definition bias occurred in 2 of the studies, whereby
misdiagnosis affected the accuracy of observations.

We determined that the quality of the body of the evi-
dence, categorized into 4 levels, was low in 4 studies,

moderate in 2 studies, and high in 1 study.

Surgical Techniques
Among the 119 patients, 83 underwent penile release by
cicatrixectomy or lysis of fascial adhesions. Eighty-five
patients underwent suspensory ligament release, with 64
undergoing supplementary fundiform ligament release.
Ninety-nine patients underwent suction lipectomy or
panniculectomy. Additional techniques for penile release
included z-plasty, abdominoplasty, escucheonectomy,
and scrotoplasty.

Techniques for skin closure and coverage varied. In
65 patients, a local flap technique was used. In 5 of 10
patients receiving split-thickness skin grafts, fibrin glue
was used to secure the closure. Primary skin closure was
done in 8 patients and z-plasty in 5 patients. Closures

were unspecified for 16 patients.
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Discussion

Management of hidden penis takes place in a care con-
tinuum that includes (1) accurate anatomic diagnosis and
risk assessment; (2) preoperative preparation, including
concerted efforts to improve local hygiene and to manage
intertrigo and balantitis; (3) panniculectomy when indi-
cated; and (4) restoration of soft-tissue integrity. This re-
search synthesis attempted to scrutinize the reported
experiences of urologists who take on these complex cases.

Owing to the dearth of available and relevant studies
on hidden penis in adults, this investigation provides
little more than a starting point and, at most, the basis
for a well-designed randomized trial. Methodologic
limitations exist in much of the evidence base for the
management of adult-onset hidden penis. Imprecision,
lack of clarity, bias, and insufficient attention to con-
founding variables seem to be common on the basis of
our findings. When interpreting observational studies,
urologic surgeons should be mindful that they may be
relying on methodologically poor research. The quality
of clinical decisions and confidence in their outcomes
will never be better than the quality of information sup-
porting those decisions.

From the current review emerged a concern for the
failure to account for baseline differences. That is, the
patient selection process and indications were unrefined.
In studies lacking a satisfactory description of individual
baseline differences, confounders cannot be properly
adjusted for, nor can associations with technique and re-
sults be tested for statistical significance. In addition,
analyzing complex observational data based on naive
cohort distinctions can result in biased estimates of the
effect of surgical interventions.

It is implausible to improve the quality of urologic
care without measuring patient outcomes. Complications
such as penile deformity, paradoxical penile shortening,
abnormal scarring, granuloma formation, sexual dys-
function, and psychological sequelae are important out-
come measures in both early- and late-interval follow-up.
However, among the study set, outcome measures were
poorly defined and, with 1 exception, no long-term as-

sessment of outcome was performed. Five of the 7
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PubMed searches used a
combination of the following
keywords: adult, hidden penis,
buried penis, concealed penis,
inconspicuous penis, and obesity

\ 4

Potentially relevant English-
language articles identified

REVIEW Im

(n=234)

Screened out (n=205)
m Genitourinary abnormalities
Y unrelated to the review

Articles specifically related
to hidden penis (n=29)

) ) ) o ® latrogenic causes
Articles met inclusion criteria

with appropriate comparability
of participants (N=7)
® Adult-acquired hidden penis

B Traumatic causes

Screened out (n=22)
\ 4 ® Congenital hidden penis

(circumcision complications,
aesthetic genital surgery)

u BMI >25
mAge >17y

Figure.

Flow chart of the review process of studies on adult-acquired hidden penis.

Abbreviation: BMI, body mass index.

studies merely conveyed an overall satisfaction among
all of their postoperative patients. One study'® alluded to
rating outcomes using a scale published by pediatric
urologists who reported, “Perfect cosmetic results were
obtained and no serious complications developed.”
Imperfect as the literature is, however, the core pro-
cesses of care entailed in the current treatment of patients

with hidden penis can be epitomized.

Exteriorization and Ligament Release

Although a uniform surgical approach for penile exteri-
orization and ligament release is currently recommended
in the urologic literature, the primary goal remains the
same: to restore the original anatomy. Surgical principles
and techniques have previously been proposed. Ac-
cording to Chopra et al,'” the 6 principles for successful
hidden penis management include scar release, fat re-
moval, reestablishment and shaping of the male-pattern

escutcheon, reattachment of the median raphe to the pe-
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Table 1.
ABCDE Grading Tool to Determine the Quality of

Evidence for Each Study of Adult-Acquired Hidden Penis

Quality of Evidence Grading Tool?

Study A B Cc D E Total
Adham et al?® 0 0 1 1 0 2
Donatuccietal® 0 1 1 1 1 4
King et al® 0 1 1 1 1 4
Shaeer 1 2 2 2 1 8
and Shaeer™
Tang et al'® 0 0 1 1 1 3
Connors et al** 0 0 1 1 0 2
Davies et al*® 0 0 1 0 0 1

@ The quality of evidence grading tool was used to evaluate 5 aspects

of each study from 2 to 0 points, with a total score at the end, as follows:

A = Method of study group allocation (2, random; 1, quasi-random;

and 0, selected concurrent controls).

B = Data analysis and presentation of results (2, appropriate

statistical analysis and clear presentation of results; 1, inappropriate
statistical analysis or unclear presentation of results; and 0,
inappropriate statistical analysis and unclear presentation of results).

C = Presence of baseline differences between the groups that were
potentially linked to study outcomes (of particular importance for
observational studies) (2, no baseline differences present or appropriate
statistical adjustments made for differences; 1, baseline differences

present and no statistical adjustments made; and 0, baseline

characteristics not reported).

D = Objectivity of the outcome (2, objective outcomes or subjective

outcomes with blinded assessment; 1, subjective outcomes with

no blinding but clearly defined assessment criteria; and 0, subjective

outcomes with no blinding and poorly defined).

E = Completeness of follow-up for the appropriate unit of analysis

(2, 90%; 1, 80-90%; and 0, <80% or not described).

Total = 8-10, high (further research is very unlikely to change our confidence

in the estimate of effect); 4-7, moderate (further research is likely to have an
important impact on our confidence in the estimate of effect and may change the
estimate); and <4, low (further research is very likely to have an important impact
on our confidence in the estimate of effect and is likely to change the estimate).™

nile base, resurfacing of the denuded penis, and use of
proper dressings for immobilization and splinting.

We agreed that the first step in hidden penis manage-
ment is to assess the mobility of the penile skin. Mobiliza-
tion of the penis may be achieved by complete release of
the dartos tethering bands in a plane of dissection superfi-
cial to the Buck fascia. If insufficient release occurs, the
dissection can include the suspensory ligament for further
visibility.*3!® Fat removal is widely considered the next
step in the procedure.®” Depending on the patient’s hab-

itus, either a panniculectomy or a suprapubic lipectomy is
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performed to further improve penile exposure. After pe-
nile release and fat removal, the base of the penis is sus-
pended from the pubic symphysis to prevent retraction by
securing the tunica albuginea and dartos fascia to the

rectus abdominus fascia with tacking sutures.>’#

Reconstruction of Penile Skin Defects

With the exception of 1 study,?? notable deficiencies in
penile skin were a consequence of the initial exterioriza-
tion procedure.>*1%182425 Skin grafting to restore penile
skin was performed in all cases of severe denudation of
the shaft. Three of these 6 studies reported the applica-
tion of split-thickness grafts to the penile shaft, and
3 reported the use of both thick split-thickness and full-
thickness grafts.

Although skin grafting is a basic operation, the choice
of split-thickness (0.0012-0.0015 inches), thick split—
thickness (0.0016-0.0020 inches), or full split-thickness
(about 0.039 inches) grafts is critical to the long-term
success of the reconstruction. Thakar and Dugi' eluci-
dated the decision-making factors attendant to the choice
of graft thickness—ie, anatomic and functional factors as
well as disease process (necrotizing infection, trauma,
burns, or cancer), ability of the penis to change size, and
normal skin graft healing and adherence.'” The authors
touted the benefits of thick split—thickness and full-thick-
ness grafts for replacement of penile skin. Although split-
thickness skin grafts are widely associated with improved
adherence on recipient sites, full-thickness grafts from the
groin have shown a greater than 94% survival, with min-
imal donor site morbidity."> Thick grafts provide greater
durability, minimize secondary contraction, reduce post-
operative graft—penile shrinkage, and contain oil glands
whose secretions lubricate the transplanted skin and re-

duce fissure occurrence.

Additional Considerations

Further considerations in the management of hidden penis
include a multispecialty, preventive approach to the pa-
tient. Although surgery may be the only curative action,
weight loss should be the initial goal in obese patients.

Presurgical weight loss counseling for patients with
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Table 2.

Study Characteristics for Each Study of Adult-Acquired Hidden Penis

Outcome Statistical Conflicts of
Study N Comparability Interventions Measure Analysis Interest
Adham 1 “Substantial Suction lipectomy; suspensory Summary statement None Absent
etal® weight gain” ligament release; abdominoplasty; of patient satisfaction
anchoring of penile skin to rectus
fascia
Donatucci 5 Morbid Scar excision and lysis of adhesions Unvalidated pediatric None Absent
etal® obesity to dartos fascia; suspensory ligament self-report scale
release (prn); Z-plasty; anchoring
dartos to pubis at penile base
Kingetal® 5 Morbid Scar release; suspensory ligament Summary statement None Declared none
obesity release (prn); suprapubic lipectomy; of patient satisfaction
penile fixation; split-thickness
skin graft
Shaeer® 64 Overweight Scar release; suprapubic and lateral Significant objective P<.01 Declared none
and lipectomy; suspensory and fundiform statistical findings
Shaeer anchoring penoscrotal/penopubic (pre/postoperative penile
junctions; local flap, thick split, ligament release length),
full-thickness skin graft validated scale (IIEF)
Tangetal® 5 Morbid Scrotoplasty; escutcheonectomy; Summary statement None Absent
obesity split-thickness skin graft (fibrin glue) of patient satisfaction
Connors 8 Obesity Scar release; lipectomy/ Analog scale for None Declared none
etal* panniculectomy; anchoring penile patient satisfaction
skin to pubis; primary skin closure
when possible (otherwise, skin graft)
Davies 21 Obesity Exterioration technique not specified; Summary statement None Absent
etal® split-thickness skin graft; of patient satisfaction

panniculectomy; variety of local flaps

Abbreviations: |IEF, International Index of Erectile Function; prn, as needed.

hidden penis is important considering the high prevalence
of obesity associated with the condition. Although weight
loss alone may not resolve all of the structural abnormali-
ties, it is likely to improve outcomes by minimizing co-
morbidities and surgical complications.”* Addressing
long-term lifestyle changes in diet and physical activity
may provide additional benefits. In addition, proper nutri-
tional counseling could aid in the wound-healing process,
as well as decrease the recovery time.!

Psychological health is another aspect to consider in
patients with hidden penis. A predisposition to sexual dys-

function, depression, and low self-esteem is associated with
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this condition.’ Postoperative personality changes can be
dramatic as patients gain confidence and experience im-
proved quality of life.> Nevertheless, it is important that
primary care physicians monitor these behavioral changes.

The collaboration of primary care physicians with
urologists can enhance the overall treatment plan by using a

patient-centered model to ensure continuity of care.?

Conclusion
We failed to find ample support for the routine application

of any single surgical protocol. In the absence of evidence
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that would stand up to appropriate scientific scrutiny, none
of the varied approaches can be broadly recommended.
Were the body of evidence of moderate to high quality
and the benefit-harm equilibrium balanced, an algorithmic
strategy might be considered in individual cases. In our
systematic review, this was not the case. Rigorous evalu-
ative studies that assess the effectiveness of various sur-
gical protocols aimed at exteriorizing hidden penis must

properly precede their application as a standard of care.
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