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Prognostic influence of the amputation level on outcomes
following the reconstruction of circumcision-related
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Abstract. Penile amputation is a rare, yet severe complication
of circumcision, posing substantial physical, psychological
and social burdens. Surgical outcomes are largely deter-
mined by the level of amputation and the timing of the
intervention. The present systematic review evaluated the
prognostic implications of the amputation level on functional
recovery, aesthetic outcomes and post-operative complica-
tions. Utilizing the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines, 28 studies
comprising 102 cases were included. Amputation levels were
classified as glans-only (n=60), glans with corpora (n=3) and
below corpora (n=39). Glans-only amputations demonstrated
optimal outcomes with the favorable restoration of urinary
and erectile function and low complication rates. Amputations
below the corpora, despite increased complexity, exhibited
satisfactory results when managed promptly due to preserved
vascular integrity. By contrast, injuries involving both the
glans and corpora exhibited the highest complication rates,
often requiring complex reconstructive procedures. On the
whole, these findings indicate that the amputation level is a key
prognostic factor in penile reconstruction. Future multicenter
and prospective studies are warranted to standardize treatment
protocols and explore advancements in reconstructive surgery.
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Introduction

Circumcision is a widely practiced surgical procedure
performed globally for religious, cultural and medical reasons.
While it is generally considered safe, the procedure carries the
risk of rare, yet severe complications, such as penile amputa-
tion. These complications often stem from improper techniques
or unskilled practitioners. Such injuries not only result in
substantial physical impairment, but also cause profound
psychological and social consequences for the affected indi-
viduals. To address these challenges, microsurgical techniques
have been developed as advanced reconstructive options,
aiming to restore both the functional and aesthetic aspects of
the penis. Achieving satisfactory recovery in terms of urinary
and sexual function, alongside acceptable cosmetic outcomes,
is crucial for improving the overall well-being and quality of
life of patients (1,2).

Despite its rarity, penile amputation due to circumcision
represents a marked medical and psychosocial burden. The
likelihood of such injuries occurring depends largely on the
operator's expertise and the technique employed (2). Beyond
the immediate physical trauma, patients may experience
long-term psychological effects, including anxiety, depres-
sion and social stigma. These issues highlight the urgency
of timely and effective surgical intervention. However, the
path to recovery is complex, encompassing not only surgical
restoration, but also long-term rehabilitation efforts, particu-
larly regarding urinary and sexual function, and the need for
comprehensive psychological support (1,3).

Clinical outcomes following penile amputation and recon-
struction vary significantly, particularly depending on the level
of amputation. Understanding how the extent and location of the
injury affect functional and aesthetic recovery is essential for
optimizing both surgical approaches and rehabilitation plans.
However, to the best of our knowledge, systematic analyses of the
prognostic factors influencing these outcomes remain limited,
resulting in critical knowledge gaps that hinder improvements
in clinical decision-making and patient counseling (1,3).

The present systematic review thus aimed to investigate the
prognostic impact of the amputation level on the outcomes of
microsurgical reconstruction, focusing on functional recovery,
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aesthetic results and complication rates. By identifying key
outcome-related factors, the present systematic review aimed
provide information which may enhance surgical strategies
and improve the standards of patient care. Ultimately, it is
hoped that the findings presented herein may contribute to
improved clinical outcomes and quality of life of individuals
undergoing reconstruction following circumcision-related
penile amputation, while also equipping healthcare providers
with the knowledge needed to provide more accurate guidance
and set realistic expectations for recovery.

Data and methods

The present systematic review was conducted in accordance
with the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) 2020 guidelines. A systematic
search was performed across multiple databases, including
PubMed, ScienceDirect and the Cochrane Controlled Trials
Register, and Google Scholar to identify relevant studies. The
search was conducted on December 7, 2024. The search terms
used included the following: ‘penile amputation’, ‘circumci-
sion complications’, ‘penile amputation reconstruction’,
‘penile replantation’, ‘amputation level’, ‘functional recovery’,
‘aesthetic outcomes’, ‘surgical complications.” No restrictions
were applied to the publication dates.

The present systematic review was written based on the
PRISMA 2020 guidelines with the patient interventions
comparisons outcomes (PICO) approach, as demonstrated in
Table I. The PICO used in the present systematic review are
described below:

Eligibility criteria. The eligibility criteria for the present
systematic review were defined using the PICO framework.
Studies included in the systematic review focused on patients
who experienced penile amputation as a result of complications
from circumcision, with a particular emphasis on categorizing
these cases by the level of amputation, which are glans-only,
glans and corpora, and below corpora. Comparisons between
the outcomes of the level of penile amputations were also a
key inclusion factor. Eligible studies reported on functional
outcomes, such as erectile and urinary function, aesthetic
results and complication rates. Furthermore, only studies
published in the English language were considered for inclu-
sion. Studies were excluded if they involved non-human
subjects. This comprehensive set of criteria was designed
to ensure that the included studies were both relevant to the
research question and methodologically robust.

Outcomes. The primary outcome of the present systematic
review was overall functional recovery, which was assessed
as a time-to-event outcome from the time of reconstruc-
tion to the achievement of functional outcomes, such as
restored urinary function and erectile capability. Secondary
outcomes included aesthetic outcomes, measured as patient
and/or clinician satisfaction with the cosmetic appearance
of the reconstructed penis, and complication rates, defined
as the occurrence of any adverse events related to the
reconstruction procedure. Functional recovery outcomes
included the restoration of urinary function, defined as
normal urinary stream and continence, and sexual function,

evaluated through reports of erectile function and nocturnal
erections. Aesthetic outcomes were evaluated based on
subjective and/or objective assessments, such as validated
scales or qualitative descriptions provided by the included
studies. Complication rates cover issues, such as vascular
congestion, necrosis, urethral stricture, infection and other
adverse events, assessed from the time of surgery to the latest
follow-up reported in the studies.

Data extraction. Data extraction was performed indepen-
dently by two reviewers (YHS and BHRM). The following
data were extracted from each included study: author and year
of publication, study design, country of study, demographic
characteristics of the patients (age, level of penile amputation,
circumcision technique and operator), reconstruction tech-
nique, primary outcomes assessed (e.g., functional recovery,
aesthetic outcomes, and complication rates) and summary
results for each outcome. Any discrepancies between reviewers
were resolved through discussion, with a third reviewer
consulted when necessary. A standardized data extraction
form was used to ensure consistency and minimize errors
throughout the data collection process.

Study quality assessment and data synthesis. Of note, two
authors (YHS and BHRM) independently performed the
quality assessment of the included studies using the Joanna
Briggs Institute (JBI) critical appraisal checklist for case
reports and series. Any discrepancies were resolved through
discussion.

Results

Study selection. A total of 439 records were initially identified.
After removing 214 duplicates, 225 titles and abstracts were
screened. Subsequently, 175 articles were excluded for not
meeting inclusion criteria. A total of 50 articles were reviewed
in full-text, and 22 articles were further excluded due to insuf-
ficient data or irretrievability. A final total of 28 studies were
included in the present systematic review (1,4-30), consisting of
22 case reports, 4 case series, and 2 retrospective studies (Fig. 1).

Patient characteristics. Across the 28 studies, 102 cases of
penile amputation following circumcision were identified.
The age of the patients ranged from 7 days to 22 years,
with the majority of cases (270%) occurring in children
<10 years of age. The cases were classified based on the
level of amputation into three groups as follows: Glans-only
(n=60), glans with corpora (n=3) and below the corpora
(n=39). Circumcision procedures were performed by
non-healthcare providers (n=66), non-doctor healthcare
workers (n=25) and medical doctors (n=5). A variety of
circumcision techniques were documented, including guil-
lotine, forceps-guided, Mogen clamp and ritual methods
(Table II).

Treatment and outcomes. Treatment approaches were catego-
rized as reconstructive surgery (n=72), primary anastomosis
(n=16), reattachment (n=10) and conservative management
(n=4). Techniques varied depending on the level of injury
and included oral mucosa grafts, skin grafts, groin flaps and
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Table I. PICO of the study.

Patient/Problem (P) Intervention (I) Comparison (C) Outcome (O)
Patients with penile amputation Level of the penile amputation - Functional recovery, aesthetic
due to circumcision complications outcomes, and complication.
who undergo reconstruction

Identification of studies via databases and registers ]

Identification

Total records identified through
database searching=439
(PubMed=37, Cochrane=4,
ScienceDirect=8, Google

Scholar=390)

Screening

Records after duplicate removed

n=225

Reports screened

n=225

Full-text articles assessed for
eligibility (n=50)

Included

microsurgical replantation. Aesthetic and functional outcomes
were reported as favorable in the majority of cases, with
restoration of urinary function, penile length and erectile

Studies included in review
Quantitative synthesis
(systematic review) (n=28)

Duplicated record excluded

—»
n=214
Reports excluded
— | Title and abstract irrelevant to
the topic (n=175)
— | Full-text articles excluded=22

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) literature flow chart.

capability. Notably, successful cases exhibited viable grafts,
normal urinary stream, preserved sensation and morning

erections (Table III).
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Quality assessment. All included studies underwent quality
evaluation using the JBI checklist for case reports and case
series. The majority of studies met essential quality criteria,
although heterogeneity in reporting and follow-up duration
was observed (Table IV).

Discussion

The present systematic review analyzed 102 cases of penile
amputation resulting from circumcision complications, with
the majority affecting children under the age of 10 years.
Amputations were categorized into three levels as follows:
Glans-only, glans with corpora and below the corpora.
Among these, glans-only amputations were the most common,
followed by below corpora, while amputations involving both
the glans and corpora were relatively rare (1,4,5,7-30).

The level of amputation was closely associated with
post-operative outcomes, primarily influenced by the extent
of vascular and neural damage. In glans-only amputations,
outcomes were generally favorable due to the preservation
of deep erectile and vascular structures. Being a superficial
structure, the glans is often amenable to reattachment or
reconstruction, enabling restoration of urinary flow, erectile
function, and cosmetic appearance (4,28). These patients
experienced fewer complications, such as urethral stenosis or
fistulas, as the integrity of deeper structures remained intact,
simplifying surgical intervention (13,26).

Supporting these findings, successful management of
penile amputations, including glans injuries, has been reported
using stump-plasty and microsurgical techniques, often
resulting in minimal complications and favorable functional
outcomes (31,32). This reinforces the notion that superficial
injuries with preserved vasculature and nerves offer the best
prognosis.

By contrast, amputations below the corpora, while more
severe, can still yield excellent outcomes if managed promptly.
Successful recovery in these cases depends heavily on the
timely re-establishment of vascular flow. Prompt microsur-
gical intervention minimizes complications like necrosis and
tissue loss (17,18,25). When vascular structures remain viable,
patients can achieve near-normal penile length and function.
These findings emphasize the critical importance of early
surgical management to optimize recovery (18,27).

On the other hand, amputations involving both the glans
and corpora present the most complex challenges. The
involvement of deeper erectile tissues and their intricate
vascular supply demands more extensive reconstruction, often
involving flap-based or grafting techniques (19,20,27). These
procedures are associated with higher rates of complications,
such as vascular congestion, necrosis, fistulas, and urethral
strictures, requiring potential follow-up surgeries. Despite
some degree of recovery, outcomes in this group remain
highly variable (32,33).

Across all amputation levels, the selection and timing of
surgical techniques were decisive in determining success.
Glans-only injuries responded well to simple reattachment
techniques. such as microsurgical anastomosis of vessels and
nerves, yielding excellent aesthetic and functional results (15).
In below corpora injuries, early revascularization through
advanced microsurgical techniques was vital, reducing
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complications and preserving function. For glans with corpora
injuries, the need for complex reconstruction resulted in higher
complication rates, underscoring the need for refined surgical
strategies and innovations (17,18,25,26).

A consistent theme across the reviewed literature was
the impact of untrained practitioners and non-standardized
techniques in causing severe injuries. Devices such as guil-
lotines, Mogen clamps, Sheldon clamps and electrocautery,
when used improperly by traditional circumcisers or untrained
individuals, significantly contributed to these complica-
tions (17-20,25,27,28,30). By contrast, procedures carried out by
trained medical professionals using standardized methods, such
as forceps-guided circumcision, resulted in substantially fewer
adverse outcomes. These findings underscore the urgent need
for public education, practitioner training, and implementation
of standardized protocols to prevent such preventable injuries.

Setting realistic expectations for patients undergoing
penile reconstruction is equally important. Patients should be
informed about the possibilities and limitations of recovery,
including urinary and sexual function, aesthetic outcomes
and potential complications, such as sensory changes or
erectile dysfunction (21-24,32). Satisfaction rates following
reconstruction vary from 67 to 100%, depending on injury
severity and technique used. Clear communication, as recom-
mended by the Asia Pacific Society of Sexual Medicine
guidelines, helps manage anxiety and builds patient trust by
anticipating the need for secondary procedures and managing
outcomes (31,33).

In addition to clinical considerations, ethical, cultural and
legal aspects surrounding non-medical circumcision merit
deeper attention. A number of the reported complications
occurred during ritual or traditional circumcision performed
by untrained individuals, often without proper consent or
regulation. This raises serious ethical concerns, particularly
when performed on minors who cannot provide informed
consent. Culturally, circumcision holds significant religious
and traditional value in various communities, which can
complicate efforts to enforce medical standards. Legally,
numerous countries lack clear regulatory frameworks to govern
non-medical circumcision, leading to inconsistent oversight
and limited accountability. These issues highlight the urgent
need for public health education, community engagement, and
the establishment of culturally sensitive but medically sound
guidelines to prevent harm while respecting cultural practices.

The present systematic review contributes to the under-
standing of penile amputation outcomes by linking surgical
success to amputation level and intervention strategy. By
systematically classifying cases and analyzing prognostic
factors, it provides a practical foundation for improving
tailored surgical planning and patient counseling.

To build upon these findings, future research should
consider the establishment of a prospective registry or multi-
center study to systematically capture standardized data on
penile amputation and reconstruction outcomes. A multicenter
approach would help overcome sample size limitations and
heterogeneity, allowing for more robust statistical analysis and
generalizable conclusions.

Additionally, technological advancements in surgery,
such as tissue engineering, regenerative medicine and tele-
health-assisted surgical planning, hold promise for improving
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outcomes in severe penile trauma. These emerging tools may
eventually support personalized treatment strategies and more
precise reconstruction techniques, especially in complex cases
involving extensive tissue loss or delayed presentation.

Another key consideration in the present systematic review
is the potential for publication bias, particularly due to the
predominance of case reports and small case series. These
types of studies are more likely to be published when outcomes
are successful or striking, which may overestimate the overall
success rates of penile reconstruction procedures.

To ensure consistency during study selection and data
extraction, disagreements between authors were resolved
through discussion and, when necessary, consultation with
a third reviewer. However, inter-rater agreement was not
formally quantified. Future reviews could benefit from the use
of inter-rater reliability statistics, such as Cohen's kappa, to
measure the level of agreement during the screening or quality
assessment process.

Nonetheless, the present systematic review also high-
lights limitations. Variability in reporting outcomes, surgical
methods and patient characteristics across studies limits the
consistency of conclusions. Moreover, a lack of long-term
follow-up data restricts the understanding of the durability
of functional and cosmetic outcomes. These gaps point to the
need for more robust, standardized and longitudinal research
in the future.

In conclusion, the present systematic review demonstrates
that the level of penile amputation significantly influences
surgical outcomes following circumcision-related injuries.
Glans-only amputations yield superior functional and
aesthetic results due to the preservation of key structures,
while more extensive injuries involving the corpora are
associated with higher complication rates and complex
reconstruction needs. Timely microsurgical intervention
and surgeon expertise play a decisive role in optimizing
recovery across all injury levels. Standardizing circumcision
practices, strengthening community awareness, and ensuring
the involvement of trained medical personnel are essential
preventive strategies. Future research is required to focus on
prospective, multicenter data collection and technological
innovation to enhance the quality, safety and sustainability
of penile reconstruction efforts.
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