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Abstract

Purpose False penile fractures (FPF) represent a rare sexual emergency characterized by blunt trauma of penis in the absence
of albuginea’s injury, with or without lesion of dorsal penile vein. Their presentation is often indistinguishable from true
penile fractures (TPF). This overlapping of clinical presentation, and lack of knowledge about FPF, can lead surgeons often
to proceed directly to surgical exploration without further examinations. The aim of this study was to define a typical pres-
entation of false penile fractures (FPF) emergency, identifying in absence of “snap” sound, slow detumescence, penile shaft
ecchymosis, and penile deviation main clinical signs.

Methods We performed a systematic review and meta-analysis based on Medline, Scopus and Cochrane following a protocol
designed a priori, to define sensitivity of “snap” sound absence, slow detumescence and penile deviation.

Results Based on the literature search of 93 articles, 15 were included (73 patients). All patients referred pain, most of them
during coitus (n=57; 78%). Detumescence occurred in 37/73 (51%), and all patients described detumescence occurrence as
“slow”. The results show that single anamnestic item have a high-moderate sensibility in the diagnosis of FPF, and the high-
est sensitive item was penile deviation (sensibility =0.86). However, when more than one item is present, overall sensitivity
increases greatly, closing to 100% (95% Confidence Interval 92-100).

Conclusion Surgeons can consciously decide between additional exams, a conservative approach, and rapid intervention
using these indicators to detect FPF. Our findings identified symptoms with excellent specificity for FPF diagnosis, giving
clinicians more useful tools for making decisions.
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False penile fractures (FPF) represent a small percentage
of urologic emergencies and sometimes have a presenta-
tion indistinguishable from true penile fractures (TPF). The
absence or presence of tunica albuginea disruption sets the
differential diagnosis between these two entities [1]. The
pathogenesis of FPF is commonly considered a rupture of
the dorsal superficial vein of the penis, with circumcision
as a predisposing factor due to stretching of the penile skin
during intercourse [2]. Coitus, manipulation, rolling in bed,
or falling are the most reported causes for both [1, 3]. The
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main difference between TPF and FPF is that the latter can,
in some cases, be managed conservatively.

Due to the analogous pathogenesis, patients are often
misdiagnosed as having true penile fractures by clinicians
and submitted to surgery without additional imaging, for
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the most part, to confirm the diagnosis [5], evaluating
Buck's fascia and dorsal vein integrity [6]. This leads to
many unnecessary surgeries, causing severe discomfort for
patients undergoing invasive operations and avoidable costs
for the public health system.

No robust data exist to date aiming to evaluate the sen-
sitivity and specificity of symptoms and signs such as pain,
“snap” or “crack” sound, deviation, detumescence speed, or
ecchymosis, which can differentiate between TPF and FPF.
Therefore, we decided to systematically review the literature
on FPF to evaluate the sensitivity of each of these signs and
symptoms. The null hypothesis (HO) is that there is no clear
difference in clinical presentation between true and false
penile fractures.

This research and statistical analysis aim to provide evi-
dence for clinicians to decide between further radiological
examination or immediate surgery. Hopefully, this would
prevent patients from undergoing unnecessary surgery in
the case of false penile fractures.

Methods

This systematic review and meta-analysis were performed
following a pre-defined protocol registered on the Open Sci-
ence Framework (OSF) Registries on September 10, 2022
(https://osf.io/ybgj3) [7]. The research question was devel-
oped using the “PECO” approach; “P” stands for Patients,
“E” for Exposure, “C” for Comparison, and “O” for Out-
come. The PECO items were defined as follows:

Population: patients with false penile fracture;

Exposure: absence of snap sound and/or absence of penile
detumescence and/or penile deviation;

Comparison: patients with no previous signs;

Outcome: surgical diagnosis of false penile fracture.

No patients were involved in the conduct of this study.
Patient and public involvement were not planned or sought
in this systematic review.

Eligibility criteria

Since it was clear, after a preliminary search, that the body
of evidence consists only of uncontrolled clinical observa-
tions due to the total absence of diagnostic trials on the mat-
ter, the inclusion and exclusion criteria were tailored for
case series and case reports. In the biomedical literature, a
case report is the description of the clinical course of one
individual, which may include specific exposures, symp-
toms, signs, interventions, or outcomes. A case report is the
smallest publishable unit in the literature, whereas a case
series report aggregates individual cases in one publication
[8]. Although sub-optimal, in some instances, a meta-anal-
ysis of this type of evidence can be performed [9]. Studies
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meeting the following criteria were included in this system-
atic review:

Study design: Case series or case reports;

Exposure: Study reporting cases of false penile fractures;

Publication Type: Primary studies published in peer-
reviewed journals.

Studies meeting the following criteria were excluded from
the systematic review:

Study design: Cross-sectional (prevalence) studies;

Publication type: Studies reporting results that have been
superseded by subsequent reports from the same study (note:
this includes conditions when those reports include a mix of
results that have or have not been updated).

Information sources and search strategies

The Medline, Scopus, and Cochrane databases were elec-
tronically searched on 15/09/2022 using the broadest search
strategy due to the already known scarcity of evidence: (false
AND penile AND fracture) OR (dorsal AND vein AND rup-
ture). No filter or restriction was applied. It was not possible
to search for MeshTerms related to penis fracture because
they are not present on the National Library of Medicine
site (Medline).

Selection process, data items, and data extraction

Three different authors independently searched for articles
and collected data. Studies with missing or unclear data were
excluded. Disagreements were discussed by the authors and
resolved through consensus or by consulting a fourth author.
For every study included in the meta-analysis, the following
data were retrieved:

Publication year.

Country.

Number of included patients.

Number of patients reporting no snap sound.

Number of patients reporting no detumescence.

Number of patients reporting penile deviation.

The quality of the studies was evaluated using the JBI
critical appraisal checklist for case reports and case series
[10].

Effect measures

The computed effect measure was the sensitivity of each
reported “Exposure” item, i.e., absence of snap sound, penile
detumescence, and penile deviation. Due to the absence of
a comparison in the available evidence, specificity could
not be calculated. Other incidentally retrieved information
from the included articles, such as the usage of ultrasonog-
raphy, presence of ecchymosis, and integrity of the tunica
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albuginea, were not used for the meta-analysis but were con-
sidered in a narrative synthesis.

Synthesis methods

The results have been reported both narratively and graphi-
cally and summarized in tables when appropriate. All studies
meeting the inclusion criteria were selected for narrative
synthesis.

For quantitative synthesis, all data from the retrieved case
reports were grouped under the category “case reports.”
Since quantitative synthesis involved the analysis of case
series, sometimes with a 100% event rate, the Laplace suc-
cession rule was used: for each series, 2 pseudo-observations
were added, one with the reported “Exposure” item and one
without, assuming that no prior sensitivity distribution was
known [11].

Given the data type and the involvement of different
populations, a Random Effects empirical Bayes model was
chosen for the meta-analysis. Statistical heterogeneity was
calculated using the P statistic [12]. Confidence Intervals
(CIs), I%, and p values were calculated to highlight potential
precision issues. Stata® SE v.17.0 and Microsoft Excel MSO
2016 were used for calculations and graph drawing.

This systematic review and meta-analysis were reported
according to the 2020 Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) guidelines [13].

Results
Study selection and study characteristics

A flow chart of the literature screening is shown in Fig. 1.
Overall, 173 studies were retrieved from databases, of which
99 were duplicates. After eliminating duplicates, 74 arti-
cles remained. After the screening sessions, 18 studies were
fully evaluated, and 79 studies were excluded. Out of the
18 articles, 3 did not properly report diagnostic and thera-
peutic algorithms and were excluded. Finally, 15 studies
were included in the systematic review, comprising a total
of 73 patients. The characteristics of the included studies
and a summary of the findings are presented in Table 1. The
results of the searches and selection process are shown in
Fig. 1.

Quality of evidence

The results of the JBI critical appraisal tool are presented in
Fig. 2. Case reports generally had low overall quality com-
pared to case series, which were more complete in several
key aspects.

]

Records identified from:
Medline (n=89) Duplicate records removed
Scopus (n=84) and title screening

(n=173) (n =99)

}

Records screened Records excluded
(n=74) (n=56)

|

Reports assessed for eligibility
(n=18)

v

Identification

[

]

Reports excluded: 3

Screening

Reason: diagnostic and
therapeutic algorithm not
properly reported

Studies included
(n=15)

Included

Fig. 1 PRISMA flowchart of literature search

Results of individual studies

Fifteen articles involving 73 patients were analyzed. All
patients reported experiencing pain during activities such as
rolling in bed (n=5; 7%), coitus (n=57; 78%), or manipula-
tion (n=11; 15%). Four authors mentioned patients report-
ing snap sounds. Among the 73 patients, 11 (15%) reported
a “cracking” sound during the presumed false penile fracture
(FPF) event. Detumescence occurred in 37 out of 73 patients
(51%), with 2 authors not recording this sign. All patients
described the occurrence of detumescence as “slow”. Penile
deviation was observable in 5 patients (7%), but without
any palpable penile skin defect. Only 5 authors reported an
examination of the albuginea's integrity during the clinical
assessment. Ecchymosis of the penile shaft was observed in
55 patients (75%) upon inspection. Surgical exploration was
performed in all patients.

The sensitivity for the absence of a “snap” sound was
82%, which increased to 97% when combined with either
slow detumescence or penile deviation. The sensitivity for
slow detumescence alone was 81%, while for penile deviation
alone, it was 86%. Overall, the results indicated that the pres-
ence of multiple signs increased the sensitivity significantly,
reaching close to 100% (95% Confidence Interval: 92—-100%).
Meta-analysis results were summarized with three forest plots
(Fig. 3).
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Table 1 Characteristics of included studies

Author Year  Country Patients ~ Snap sound  Detumescence  Penile Ecchymosis  Tunical defect
deviation of the shaft

Feki et al. [4] 2004  Tunisia 16 5 nr nr 16 0
Rafiei et al. [14] 2014  USA 1 0 0 0 1 0
Al Reshaid et al. [15] 2010  Saudi Arabia 1 0 1 nr 1 nr
Kurkar et al. [3] 2014  Egypt 11 2 11 0 11 0
Aminu et al. [16] 2011 UK 1 0 0 nr 1 nr
Scott et al. [6] 2021 USA 1 0 1 nr 1 nr
Eken et al. [17] 2014 Turkey 1 0 0 nr 1 0
Cabral Dias-Dilho et al. [18] 2020  Brazil 9 2 9 nr nr nr
Nehru-Babu et al. [19] 2009 UK 1 0 0 nr 1 nr
Bar-Yosef et al. [2] 2007  Israel 9 0 9 nr nr nr
El-Assmy et al. [20] 2010  Egypt 17 2 3 2 17 nr
Truong et al. [21] 2016  Australia 1 0 1 1 nr
Baran et al. [22] 2011  Turkey 1 0 0 nr 1 nr
Nicely et al. [23] 1992 USA 1 nr nr 1 1 nr
Shah et al. [5] 2003 USA 2 0 2 1 2 0

Nr not reported

Discussion

False penile fractures (FPF) represent an urgent condition
in andrology, but only a small percentage requires surgery,
leading to unnecessary or harmful procedures [24]. How-
ever, there is currently no strong evidence to guide clinicians
in their decision-making process. Our research identified the
most common signs and symptoms in FPF reports and series
[3, 5, 20]: absence of a “snap” sound, slow detumescence,
penile deviation, ecchymosis of the shaft, and absence of
tunical defects.

The cracking or snapping sound is typically considered
crucial in diagnosing true penile fractures (TPF) and indi-
cates a rupture of the tunica albuginea. According to the lit-
erature, this sound correlates with a true fracture in 72—-84%
of cases, increasing to 92% when accompanied by immedi-
ate detumescence [18, 25]. Our meta-analysis showed that
the absence of a cracking sound has a sensitivity of 82% in
FPF, rising to 96% when combined with slow detumescence.
However, a series of 11 fractured penises reported a 55%
incidence of snapping sound in TPF, raising concerns about
the reliability of this sign [26].

Detumescence is always described as “slow” in FPF, with
an overall sensitivity of 81%. In contrast, in TPF, it is always
described as “quick” and is reported in 100% of patients
[25]. Penile ecchymosis, resulting from blood spread through
intact tunica layers, has a sensitivity of 100% in our study.
Differentiating from TPF, where a large hematoma with a
“rolling sign” is considered pathognomonic, FPF often pre-
sents with ecchymosis limited to the shaft [27]. Uncommon
shapes of penile ecchymosis associated with FPF include
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rectangular-shaped ecchymosis in the suprapubic area with
swelling of the distal penile skin, indicating complete tran-
section of the dorsal penile vein [16]. A butterfly hematoma
is described in a small percentage of TPF cases [25].

Tunical defects were not included in our statistical anal-
ysis due to limited reporting by authors. However, tunic
defects are reported in only 34% of TPF cases [25]. Albug-
inea's injury results in penile deviation contralateral to the
injury, causing an eggplant deformity [28]. Penile angulation
is reported in 64% of TPF patients but is also described in
FPF, with a sensitivity of 86%. When combined with the
absence of snap and detumescence, the sensitivity rises to
97% for each combination of signs.

Ultrasound is an additional tool for clinicians, provid-
ing an inexpensive and non-invasive means of investigation.
Although lacking a pathognomonic pattern, ultrasound can
increase awareness of FPF by showing intact tunica albug-
inea, dorsal vein thrombosis, and/or hematoma with ruptured
or dilated veins [6, 14]. Some authors suggest performing
ultrasound only in cases of unusual presentation and moni-
toring suspected FPF patients for clinical stability. Surgery
may be considered if the hematoma worsens or symptoms/
blood exams deteriorate [14, 26, 29].

The use of penile cavernosography for imaging remains
controversial due to limitations in visualizing small caver-
nosal defects and the risk of penile fibrosis from contrast
medium leakage. Additionally, it is an invasive technique
associated with a high radiation exposure, which is consid-
ered detrimental in younger patients [26]. Magnetic reso-
nance imaging is the gold standard for evaluating albuginea
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JBI Critical apparaisal tool results - Case series

Was statistical analysis appropriate?
Was there clear reporting of the presenting site(s)/clinic(s) demographic information?
Were the outcomes or follow up results of cases clearly reported?
Was there clear reporting of clinical information of the participants?
Was there clear reporting of the demographics of the participants in the study?
Did the case series have complete inclusion of participants?
Did the case series have consecutive inclusion of participants?
Were valid methods used for identification of the condition for all participants...

Was the condition measured in a standard, reliable way for all participants included...

Were there clear criteria for inclusion in the case series?

0

xR
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JBI Critical apparaisal tool results - Case reports

Does the case report provide takeaway lessons?

Were adverse events (harms) or unanticipated events identified and described?
Was the post-intervention dinical condition clearly described?

Was the intervention(s) or treatment procedure(s) clearly described?

Were diagnostic tests or assessment methods and the results clearly described?
Was the current dinical condition of the patient on presentation clearly described?

Was the patient’s history clearly described and presented as a timeline?

Were patient’s demographic characteristics clearly described?

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

mYes Unclear mNo = N/A

Fig. 2 JBI critical appraisal tool

injuries, but its high costs and long execution times discour-  (TPF). We identified the absence of a cracking sound, slow

age routine use in emergency settings [26, 30]. detumescence, penile deviation, and ecchymosis of the

Surgeons may be concerned about the risk of complica-  shaft were identified as highly sensitive signs for diagnos-
tions when opting for watchful waiting instead of immediate ~ ing FPF. Employing these signs to suspect FPF, eventually
surgery. While TPF requires prompt management, only Al-  associated with ultrasound examination, surgeons acquire
Reshaid et al. reported a case of penile abscess and necrotiz-  an additional tool helpful for decision-making when man-
ing fasciitis in a not recognized FPF [15]. aging blunt penile traumas suspected of fracture.

The main limitation of the study is the lack of diagnos-
tic randomized controlled trials (RCTs), and we had to rely
Conclusions on case reports and case series to derive evidence. These
limitations could not be overcome but were represented in
This study is the first to systematically review studies on  the study quality appraisal. Additionally, the specificity of
false penile fractures (FPF) and provide a meta-analysis to  identified signs could not be assessed due to the absence of
depict the typical clinical presentation. Surgeons often fail  a control group for false positives, and no receiver operating
to recognize FPF and perform unnecessary operations due  characteristic (ROC) curve could be proposed.
to the overlap in pathogenesis with true penile fractures
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Effect size Weight

Reports on Snap Sound Patients No Snap Sound with 95% Cl (%)
Shah et Al 2 2 = 0.75[0.33, 1.17] 3.57
Cabral Dias-Dilho et Al. 9 7 & 0.73[0.46, 0.99] 9.27
Bar-Yosef et Al. 9 9 ——+091[0.74, 1.08] 2225
Kurkar et Al 11 9 L] 0.77[0.54, 1.00] 12.24
Feki et Al 16 11 L 0.67 [0.45, 0.88] 13.54
El-Assmy et Al. 17 15 ————0384[068, 1.01] 23.89
Case Reports 7 7 —Hl——0.89[0.68, 1.09] 15.23
Overall e 0.82[0.74, 0.90]

Heterogeneity: 1° = 0.00, I = 0.00%, H* = 1.00
Test of 8, = 6, Q(6) = 4.23, p = 0.65
Testof8=0:z=19.99, p=0.00

4 B 8 1
Random-effects empirical Bayes model
Effect size Weight
Reports on detumescence Patients Detumescence with 95% CI (%)
Shah et Al 2 2 1 »0.75[0.33, 1.17] 11.58
Cabral Dias-Dilho et Al. 9 9 —l-0.91[0.74, 1.08] 23.55
Bar-Yosef et Al 9 9 —-0.91[0.74, 1.08] 23.55
Kurkar et Al. 11 11 —l- 0.92[0.78, 1.07] 24.89
Case Reports 8 3 L] 0.40[0.10, 0.70] 16.43
Overall ~eagli— (.81 [ 0.62, 1.00]
Heterogeneity: 7> = 0.03, I* = 74.03%, H® = 3.85
Test of 6, = 6;: Q(4) = 10.43, p = 0.03
Testof 8=0:z=8.56, p=0.00
0 5 1
Random-effects empirical Bayes model

Effect size Weight
Reports on Penile Deviation Patients No Deviation with 95% ClI (%)
Shah et Al. 2 1 & 0.50[0.01, 0.99] 4.29
Kurkar et Al. 1 11 —-092[0.78, 1.07] 49.05
El-Assmy et Al. 17 13 —— 0840068, 1.01] 38.29
Case Reports 3 2 B 0.80[ 045, 1.15] 8.37
Overall - 0.86[0.76, 0.97]
Heterogeneity: 1° = 0.00, I* = 0.00%, H* = 1.00
Testof 6, = 6;: Q(3) = 2.96, p = 0.40
Testof 8=0:z= 16.68, p=0.00

0 5 1

Random-effects empirical Bayes model

Fig. 3 Sensitivity Forest plot for snap sound absence, penile detumescence, and penile deviation
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