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Simplifying the ShangRing technique for
circumcision in boys and men: use of the no-flip
technique with randomization to removal at 7 days
versus spontaneous detachment

Mark A Barone', Philip S Li?, Richard K Lee?, Daniel Ouma’, Millicent Oundo’, Mukhaye Barasa®,
Jairus Oketch®, Patrick Otiende’, Nixon Nyangweso®, Mary Maina®, Nicholas Kiswi, Betty Chirchir?,
Marc Goldstein?, Quentin D Awori?

To assess safety of the no-flip ShangRing male circumcision technique and to determine clinical course and safety of spontaneous
detachment (i.e., allowing the device to fall off), we conducted a case series of no-flip ShangRing circumcision combined with a
randomized controlled trial of removal 7 days postcircumcision versus spontaneous detachment at two health facilities in Kenya.
The primary outcome was the safety of the no-flip technique based on moderate and severe adverse events (AEs) during the
procedure and through 42-day follow-up. A main secondary outcome was clinical course and safety of spontaneous detachment.
Two hundred and thirty males 10 years and older underwent no-flip circumcision; 114 randomized to 7-day removal and 116
to spontaneous detachment. All circumcisions were successfully completed. Overall 5.3% (6/114) of participants in the 7-day
group and 1.7% (2/116) in the spontaneous group had an AE; with no differences when compared to the 3% AE rate in historical
data from African studies using the original flip technique (P = 0.07 and P = 0.79, respectively). Overall 72.4% (84/116) of
participants in the spontaneous group wore the ShangRing until it detached. Among the remaining (27.6%; 32/116), the ring was
removed, primarily at the participants’ request, due to pain or discomfort. There was no difference in AE rates (P = 0.169), visit
day declared healed (P = 0.324), or satisfaction (P = 0.371) between randomization groups. The median time to detachment was
14.0 (IQR: 7-21, range: 5-35) days. The no-flip technique and spontaneous detachment are safe, effective, and acceptable to
boys and men 10 years and older. Phimosis and penile adhesions do not limit successful ShangRing circumcision with the no-flip
technique.
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INTRODUCTION
Voluntary medical male circumcision (VMMC) is one of the most
promising human immunodeficiency virus (HIV) prevention
approaches in the Sub-Saharan Africa, and the only one that an HIV-
negative man can use to substantially reduce his HIV risk, without
continuous action or behavior change.' It is also the most cost-effective
approach.”? Two meta-analyses found a 70%-72% reduction in risk
of HIV acquisition in men engaging in heterosexual intercourse due
to VMMC.>* The protective effect of circumcision is sustained for at
least 5 years,> with incidence and prevalence reductions attributable
to VMMC seen in males and females.”

VMMC programs are well established in 14 Sub-Saharan African
countries, resulting in over 14.5 million circumcisions till date.'

Although the original goal of 21 million VMMCs by 2016 was not
achieved," VMMC scale-up has been one of the most successful recent
public health interventions.>'>* A new goal of 27 million by 2020 was
set in 2016."*" This will require roughly doubling the annual number
of VMMC:s in priority countries to 5 million."

VMMC devices may reduce some challenges in service scale-up
needed to reach these ambitious goals, making the procedure simpler
and faster.'>!*!¢ The ShangRing, a single-use collar clamp circumcision
device, is safe, easy to use, and acceptable in Africa.'”*
World Health Organization (WHO) prequalification for use in males
13 years and older following studies in Africa (the ShangRing has US
FDA 510(k) clearance for use in adult males).!®??-2* These studies used
the original technique described by Peng et al.,”*® which involves
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everting the foreskin over the inner ring. Everting the foreskin has
been reported to be the most difficult step.”” A modification, known
as the no-flip technique, eliminates the need to evert the foreskin
and also simplifies device removal (Supplementary Figure 1 shows
the differences between the original flip and the modified no-flip
ShangRing techniques). The no-flip technique has been shown to be
safe in studies conducted in China.*-**

The instructions for use include ShangRing removal 7-10 days after
circumcision.”* Use of the no-flip technique may facilitate the device
falling off (called spontaneous detachment), alleviating the need for a
removal visit and reducing the burden on health services (Supplementary
Figure 2 shows the healing process after ShangRing circumcision).*-**

The present study was designed to gather data for submission to the
WHO to amend the prequalification to include the use of the no-flip
technique and spontaneous detachment, and to extend the lower age
to 10 years. The primary objective was to assess the safety of the no-flip
technique in males 10 years and older. The main secondary objective
was to determine the clinical course and safety of spontaneous device
detachment.

PARTICIPANTS AND METHODS

Study design, participants, and setting

We combined a case series of the ShangRing no-flip technique
(to address our primary objective) with an open-label, parallel
randomized controlled trial (RCT) with randomization to: (1) removal
7 days postcircumcision or (2) allowing the device to fall off, called
spontaneous detachment (to address our main secondary objective).
The study was conducted at two sites in Kenya: Homa Bay County
Teaching and Referral Hospital (Homa Bay), and the Vipingo Health
Centre in Kilifi County (Vipingo).

Since we aimed to gather data to amend the WHO prequalification,
our sample size was based on WHO recommendations.'*** To ensure
follow-up on at least 200 cases of the new no-flip technique (100 in
the 7-day and 100 in the spontaneous groups), 230 participants were
recruited. Healthy, uncircumcised males 10 years and older seeking
VMMC were informed of the study. Uncircumcised males in good
health and without a sexually transmitted infection were eligible. Males
were ineligible if they had a known allergy to lidocaine or other local
anesthesia; a bleeding/clotting disorder; a congenital genitourinary
abnormality; or active genital infection, anatomic abnormality, or
other condition that prevented safe participation. HIV testing was
offered, but not compulsory for enrollment. Although there is no
evidence from Chinese studies that age impacts outcomes after no-flip
ShangRing circumcision or spontaneous detachment,***"* we recruited
participants in two equal groups; 50% between 10 and 15 years and
50% over 15 years, to explore possible age-related differences.

Providers were experienced with conventional circumcision. Those
at Homa Bay had considerable experience with the flip ShangRing
technique, while those in Vipingo had not previously used the ShangRing.
All providers received training on the no-flip technique before the study.

Procedures

Participants/parents were interviewed to gather baseline demographic
information. A clinical examination ensured participants met eligibility
criteria. Participants received oral paracetamol (acetaminophen,
Paratol” Tablets, Laboratory & Allied Ltd., Nairobi, Kenya) 20-30
min precircumcision. We administered dorsal penile nerve and ring
blocks with 1% lidocaine (Anasica™, Barat Parenterals Limited,
Vadodara, India). All participants underwent no-flip circumcision,
described previously.***! Follow-up visits were on days 7, 14, 21, 28,
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35, and 42 following circumcision, although participation ended if a
participant’s wound was determined to be clinically healed before 42
days. Participants that were not healed at day 42 were asked to return
for additional follow-up.

Participants randomized to the 7-day group had their ShangRings
removed 7 days after circumcision as previously described.? Participants
randomized to the spontaneous detachment group were followed to
document the course of the device falling off on its own but could request
removal at any time. At follow-up, a genital examination was conducted,
and participants/parents were interviewed about their experience,
including an assessment of overall satisfaction at the last visit.

Randomization and masking
Randomization was in a 1:1 ratio to the removal of the ShangRing at
7 days following circumcision (7-day removal group) or observation
to follow the course of the ring falling off (spontaneous detachment
group). Randomization was stratified by age-group (10-15 and
over 15 years) and restricted with randomly varying blocks of
4-8 within strata. Random allocation concealment was achieved
using a text-message service (Sealed Envelope Ltd., London, UK).
The allocation sequence was computer-generated by a researcher
unaffiliated with the study and uploaded to Sealed Envelope.
Participants were randomized by a research assistant at each site
just before the circumcision. Participants were recruited at both sites
until the total sample size was reached. Because of the nature of the
study, and the limited availability of clinical staff at the study sites, it was
not possible to blind participants, providers, those assessing outcomes,
or other study staff to treatment allocation.

Outcomes

The primary outcome was the safety of the no-flip technique based
on the rate of moderate and severe adverse events (AEs) during the
procedure and follow-up. Rates were compared to those from previous
African studies, which used the original flip technique and removal at
7 days. We analyzed AE rates separately for those allocated to device
removal at 7 days and those allocated to spontaneous detachment, to
account for any differences related to the removal approach. AEs were
classified based on a widely used consensus guide.'** Events of mild
severity were considered within the normal range of circumcision
sequelae and not reported. Other safety endpoints included device-
related malfunctions, device displacement, and time to clinical wound
healing, defined as intact epithelium covering the wound as judged by
the provider on visual inspection.

Prespecified secondary outcomes were as follows: (1) clinical course
and safety of spontaneous detachment based on timing, comparison of
problems or AEs between the randomization groups, and comparison
of time/course of clinical wound healing between the randomization
groups; (2) ease of use of the no-flip technique, measured by
circumcision procedure and device removal times, and problems
encountered during both; and (3) participant satisfaction, based on
pain experienced approximately 20 min after circumcision and during
removal (visual analog scale; 0 = no pain, 10 = worst possible pain), time
to return to normal activity, experience wearing the ShangRing and
during spontaneous detachment, and comparison of overall satisfaction
between the randomization groups. We also analyzed the data for these
outcomes based on age category (10-15 and over 15 years).

Statistical analyses

For our primary objective, we examined data from previous ShangRing
studies in Africa that used the flip technique with removal at 7 days.
The range of AE rates was 0.8%-7.6%."72"*** We used 3% to represent
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the baseline AE rate for the flip technique. To this, we compared AEs
following no-flip circumcision in participants in the 7-day removal
group and the spontaneous detachment group. From a statistical
perspective, our sample size of 100 in each group would provide 80%
power to detect a 7% increase in AEs with either no-flip and 7-day
removal or no-flip and spontaneous detachment, relative to historical
data, using a one-sided test and alpha of 0.05. Power calculations were
conducted in Stata, version 14.0 (StataCorp LLC, College Station, TX,
USA), using one-sample proportion tests comparing observed values
to a reference.

For our main secondary objective, our sample provides 80% power
to detect a difference of 15% assuming an alpha of 0.05, a two-sided
test and an AE level no higher than 8% in the 7-day removal group
(7.6% is the highest AE rate reported following circumcision with the
flip technique)."”

One planned interim analysis was conducted by a three-member
Data and Safety Monitoring Board (DSMB) after 40 participants had
their ShangRing removed at 7 days. At the same time, a similar number
of participants had been randomized to spontaneous detachment. The
DSMB was asked to recommend stopping recruitment if there was a
clear benefit or harm to use of the no-flip technique or spontaneous
detachment or evidence of futility. The O’Brien-Fleming approach
(alpha of 0.005) was used. Following a review of the interim analysis,
the DSMB recommended the study continue.

We used an intention-to-treat analysis. No missing data were
imputed. Available data from participants lost to follow-up were
included. Quantitative variables were described using means, medians,
or percentages. AE rates were compared to historical data, and between
randomization groups and age categories, using Fisher’s exact test.
Statistical tests used to compare other outcomes between randomization
groups and age categories included: circumcision and removal time
- Wilcoxon rank sum test; clinical wound healing time - Student’s
t-test; circumcision and removal outcomes (other than time) and
participant satisfaction variables — Pearson’s Chi-square test; and pain
scores — Welch’s -test. Kaplan-Meier analysis was used to determine
the cumulative probability of spontaneous detachment. To compare
survival distribution between the age-groups, the log-rank test was used.

We used R version 3.2.3 (The R Foundation for Statistical
Computing, www.r-project.org/foundation/) for all analyses except for
AE rate comparisons, for which we used Stata version 14.0.

Ethical approval

Ethical approvals were obtained from Weill Cornell Medical College
(New York, NY, USA) and the Kenya Medical Research Institute
(Nairobi, Kenya). Regulatory approval was obtained from the Kenya
Pharmacy and Poisons Board (Nairobi, Kenya). Informed consent
was obtained from participants 18 years and older. Parental/guardian
consent was obtained for participants under 18 years, with assent when
minors understood study participation. The trial was registered on
ClinicalTrials.gov NCT02390310.

RESULTS

Trial overview

Between May 8 and September 16, 2015, 230 participants were
enrolled (115 10-15 years and 115 older than 15 years; 103 in Homa
Bay and 127 in Vipingo), with 49.6% (114/230) randomly allocated
to the 7-day removal and 50.4% (116/230) to the spontaneous groups
(Figure 1). Follow-up was completed on October 28, 2015. Overall
97.8% (225/230) of participants completed the study; among the 2.2%
(5/230) lost to follow-up, 1.3% (3/230) were in the 7-day group and
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Enrollment Assessed for eligibility (7=234)!

Excluded (n=4)
*Not meeting inclusion criteria (r7=4)

Randomized (n=230)|

|

Allocated to spontaneous detachment
)

- (=116,
Allocation -Received allocated intervention (r=84)

*Ring removed before detachment
occurred (n=32)

|

Lost to follow-up before final visit (n=2)|

Allocated to ShangRing removal 7

days after circumcision (n=114)

*Received allocated intervention (n=111)

*Did not receive allocated intervention (1n=3)
Ring detached before day 7 (1=2)
Participant removed ring (n=1)

Follow-up*

Analyzed (n=114) Analysis Analyzed (n=116)

Figure 1: Flow of study participants. "Scheduled follow-up was through 42 days
postcircumcision, although study participation ended prior to 42 days if a
participant’s circumcision wound was determined to be clinically healed before
that time. Seventeen participants were not completely healed at day 42. They
were asked to return one week later and determined to be completely healed
at that time. Five participants missed one or more follow-up visits before
clinical healing was documented, including their day 42 visit, but eventually
returned and were documented to be healed.

Lost to follow-up before final visit (n=3)

0.9% (2/230) in the spontaneous group. Baseline sociodemographic
characteristics were similar between the groups (Table 1).

Safety outcomes

Overall, 3.5% (8/230; 95% confidence interval [CI]: 1.1%-5.8%;
Table 2) of participants had an AE. All were moderate, occurred during
follow-up, were considered definitely related to the circumcision,
and resolved with conservative management and without sequelae.
Among participants with the no-flip technique and removal at 7 days,
5.3% (6/114; 95% CI: 1.2%-9.4%) had an AE, which was not higher,
using a one-sided test, than the 3% from historical data with the flip
technique (P = 0.07)."7-2%%7 Following circumcision with the no-flip
technique and spontaneous detachment, 1.7% (2/116; 95% CI: 0-4.1%)
of participants had an AE, also not different from previously published
studies (P = 0.79).

There were no differences in AEs between randomization groups,
overall (P = 0.169), or within either age category; 10-15 years old
(P =1.0), over 15 years old (P = 0.057) (Table 2). Further, there were
no differences by age category overall (P = 1.0), within the 7-day
removal group (P = 0.679), or within the spontaneous detachment
group (P = 0.469). There were no device-related malfunctions or
device displacements.

Ease of use of the no-flip technique

Nurses conducted most circumcisions (81.7%j; 187/229) and removals
(86.7%; 124/143). The following ShangRing sizes were used (presented
as ring size [number of participants]): 39 mm (n = 1), 38 mm (n = 1),
37mm (n=>5),36 mm (n=4),35mm (n=9),34 mm (n=13),33 mm
(n=18),32 mm (n =21),31 mm (n = 17), 30 mm (n = 16), 29 mm
(n=10),28 mm (n=11),26 mm (n=38),24mm (n=>5),22mm (n=2),
20 mm (n = 12), 18 mm (n = 40), 16 mm (n = 14), 15 mm (n = 12),
14 mm (n = 5), 13 mm (n = 3), and 12 mm (n = 2) (data missing
from one participant). All ShangRing procedures were successfully
completed (Table 3). More 10-15-year-old participants required a
dorsal slit (P < 0.001) and/or lysis of penile adhesions (P < 0.001) than
those over 15 years (Table 3). There were no differences between the
age groups in other aspects of the procedures.
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Table 1: Selected baseline sociodemographic characteristics of men and hoys undergoing no-flip ShangRing circumcision, by randomization group

Characteristic Randomization group Total (n=230),
7-day removal (n=114) Spontaneous detachment (n=116) n )
Age (year)
10-12, n (%) 41 (36.0) 42 (36.5) 83 (36.4)
13-15, n (%) 17 (14.9) 16 (13.9) 33(14.4)
16-18, n (%) 19 (16.7) 18 (15.7) 37 (16.2)
19-21, n (%) 14 (12.3) 5(4.4) 19 (8.3)
22-24, n (%) 6 (5.3) 8(7.0) 14 (6.1)
25-30, n (%) 10 (8.8) 7 (6.1) 17 (7.4)
>31, n (%) 7 (6.1) 19 (16.5) 26 (11.4)
Mean (s.d.) 17.4 (8.2) 19.0(10.3) 18.2(9.3)
Median (IQR) 15 (12-20) 15 (11-23) 15 (11-21)
Range 10-54 10-53 10-54
Highest level of education completed
No formal education, n (%) 1(0.9) 1(0.9) 2(0.9)
Some primary, n (%) 71 (63.4) 69 (60.5) 140 (61.9)
Completed primary, n (%) 10 (8.9) 9(7.9) 19 (8.4)
Some secondary, n (%) 8(7.1) 11 (9.6) 19 (8.4)
Completed secondary, n (%) 10 (8.9) 7 (6.1) 17 (7.5)
Postsecondary, n (%) 12 (10.7) 17 (14.9) 29 (12.8)
Total (n) 112 114 226
Ethnic group
Luo, n (%) 61 (54.5) 67 (58.8) 128 (56.6)
Giriama, n (%) 28 (25.0) 27 (23.7) 55 (24.3)
Kamba, n (%) 5 (4.5) 2(1.8) 7 (3.1)
Other, n (%) 18 (16.1) 18 (15.8) 36 (15.9)
Total (n) 112 114 226
Primary reason for seeking VMMC
Hygiene, n (%) 41 (36.6) 46 (40.4) 87 (38.5)
Social/religious, n (%) 43 (38.4) 36 (31.6) 79 (35.0)
HIV protection, n (%) 24 (21.4) 31 (27.2) 55 (24.3)
Stigma, n (%) 4 (3.6) 1(0.9) 5(2.2)
Total (n) 112 114 226
HIV status at study entry
HIV-negative, n (%) 83 (73.5) 83 (72.8) 166 (73.1)
HIV-positive, n (%) 4(3.5) 3(2.6) 7 (3.1)
Not tested on day of VMMC, n (%) 10 (8.8) 13(11.4) 23 (10.1)
Tested on day of VMMC but did not want to disclose results to study staff, n (%) 16 (14.2) 15(13.2) 31(13.7)
Total (n) 113 114 227

VMMC: voluntary medical male circumcision; HIV: human immunodeficiency virus; s.d.: standard deviation; IQR: interquartile range. For some characteristics, data are missing for up to

four participants, and percentages may not total to 100% due to rounding

Spontaneous detachment

A total of 72.4% (84/116) of participants in the spontaneous group
wore the ShangRing until it detached. Among the remaining (27.6%;
32/116) participants, the ring was removed, primarily due to complaints
of pain or discomfort. Most (75.0%; 24/32) of the requested removals
occurred at the time of a scheduled follow-up visit (Figure 2). More
participants over 15 years (37.9%; 22/58) requested removal than those
10-15 years (17.2%; 10/58) (P = 0.02).

Among participants who wore the ring until it detached, the
median (interquartile range [IQR]) time to spontaneous detachment
was 14.0 (7-21) days, with no difference between age groups (P = 0.349);
14.0 (8-20) versus 17.0 (9-25) days for the 10-15 and over 15 year
olds, respectively. The earliest detachment occurred on day 3 after
circumcision and the last on day 35, with two peaks — one at 11-14 days
and another at 18-21 days (Figure 2). Cumulative probabilities of
detachmentat 7, 14, 21, 28, and 35 days were 2.6%, 47.4%, 84.2%, 95.3%,

and 100.0%, respectively. There were no differences between age groups
in mean time to detachment (P = 0.35) or cumulative probability of
detachment at each follow-up (P = 0.133) (data not shown).

Clinical wound healing

Clinical wound healing was observed in 97.8% (225/230) of
participants; five were lost to follow-up before they healed. Most
(90.2%; 203/225) were documented to be clinically healed before or
at 42 days. A minority (7.6%; 17/225) were not healed at day 42 but
were healed one week later. The remaining participants (2.2%; 5/225)
missed one or more follow-ups, including their day 42 visit, before
clinical healing was documented. Among the 225 participants with
healing data, the median (IQR) number of day at which they were
declared clinically healed was 35 (28-42), with no difference between
the randomization groups; 35 (28-42) versus 35 (28-42) days (P =
0.324) for the 7-day removal and spontaneous detachment groups,
respectively. However, 10—15-year-old participants healed sooner than

327
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Table 2: Adverse events by randomization group and age category

Randomization 7-day removal group, n (%) Spontaneous group, n (%) Total, n (%, 95% CI)
group 10-15 years >15 years Total 10-15 years >15 years Total 10-15 years >15 years Total (n=230)
(n=57) (n=57) (n=114) (n=58) (n=58) (n=116) (n=115) (n=115)
Total AEs 2(3.5) 4(7.4) 6 (5.3) 2(3.4) 0(0) 2(1.7) 4 (3.5) 4 (3.5) 8(3.5,1.1-5.8)
Severity of AE
Severe 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0 (0, 0-0)
Moderate 2(3.5) 4(7.4) 6 (5.3) 2(3.4) 0(0) 2(1.7) 4 (3.5) 4 (3.5) 8 (3.5, 1.1-5.8)
Type of AE
Edema 2 (100) 0(0) 2(33.3) 2 (100) 0 (0) 2 (100) 4 (100) 0 (0) 4 (50.0)
Infection 0(0) 4 (100) 4 (66.7) 0(0) 0(0) 0(0) 0(0) 4 (100) 4 (50.0)

Any event was counted only once using highest severity. No participant had more than one AE. There were no differences between randomization groups or age categories. AE: adverse

event; Cl: confidence interval

Table 3: No-flip ShangRing circumcision and removal® procedure outcomes, by age category

Age category? Total

10-15 years old

>15 years old

Circumcision successfully completed, n (%)
Dorsal slit needed to insert inner ring, n (%)
Lysis of penile adhesions required, n (%)

115/115 (100)
43/114 (37.7)"
55/113 (48.2)"

115/115 (100)
17/115 (14.8)
4/114 (3.5)"

230/230 (100)
60/229 (26.2)
59/227 (25.8)

Circumcision duration (min), median (IQR) 6.7 (56.4-8.5) 6.7 (56.2-7.9) 6.7 (56.2-8.3)
Minor problems during the circumcision, n (%) 0/115 (0) 2/115(1.7) 2/230 (0.9)
AEs during circumcision, n (%) 0/115 (0) 0/115 (0) 0/230 (0)
Postoperative pain®, median (IQR) 3 (2-5) 3 (2-4) 3 (2-4)
Removal duration (min), median (IQR) 2.2 (1.7-4.3) 2.3(1.6-3.7) 2.2 (1.6-3.9)
Minor problems during the removal, n (%) 3/66 (4.5) 0/77 (0) 3/143 (2.1)
AEs during removal, n (%) 0/66 (0) 0/77 (0) 0/143 (0)
Highest degree of pain during the removal®, median (IQR) 4 (3-6)" 3 (2-4) 4 (2-6)

“P<0.001, *P<0.001, **P=0.007. 2Includes all participants who underwent ShangRing removal: 111 in the 7-day group and 32 in the spontaneous detachment group. ®Measured
approximately 20 min after completion of the circumcision; 0: no pain; 10: worst possible pain. “Measured at the end of the removal procedure; O: no pain; 10: worst possible pain.
9Unless otherwise noted, there were no differences between age categories. IQR: interquartile range; AE: adverse event
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Figure 2: Disposition of the ShangRing among study participants. Participants
randomized to the 7-day removal group who had their ring removed as
scheduled on day 7 are not shown in the graph (n=112). The ring detached
spontaneously in two participants randomized to the 7-day group before
they returned for removal on day 7 (blue bars). Most participants (n = 84)
randomized to the spontaneous detachment group wore the ShangRing until it
fell off on its own (orange bars). The ShangRing was removed for the remaining
participants (n = 32), primarily at their request (red bars).

those over 15 years; 35 (31-38) versus 38 (35-42) days (P < 0.0001),
respectively.

Participant satisfaction

There was no difference between the age categories in median pain scores
reported by participants approximately 20 min postcircumcision (P =
0.557, Table 3). During removals, participants 10-15 years old reported
higher pain scores compared to those over 15 years (P = 0.007; Table 3).
There were no differences between the randomization groups in reported
pain during erection, time to return to work, or interference with activities
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while wearing the ShangRing during the first week after circumcision
(Table 4). Among those participants who wore the ring until it detached,
wearing the ring beyond 7 days was generally not problematic, with little
pain experienced with erections and minimal interference with activities
such as work, walking, or sleeping (data not shown).

At the final follow-up, 97.7% (208/213) of participants
(or parents/guardians) said they were very satisfied with the appearance
of the penis, and 99.5% (212/213) said they would recommend
ShangRing circumcision. There were no differences between
randomization groups (appearance, P = 0.371; recommendation,
P=1.0) orage groups (appearance, P = 0.975; recommendation, P=1.0).

When participants (or parents/guardians) were asked what
they liked about the procedure, top responses included: cosmetic
appearance, short procedure time, less pain than expected, improved
hygiene, and no stitches. Five participants said that there was nothing
they liked. When participants (or parents/guardians) were asked what
they disliked about the procedure, most (77.0%; 164/213) reported
there was nothing they disliked, with a few (approximately 5% or less)
reporting they felt wound care was difficult, experienced more pain
than expected, or were bothered when the ring was partially detached.

DISCUSSION

Our results demonstrate that the no-flip ShangRing technique,
whether with device removal at 7 days after circumcision or allowing
it to fall off, is safe, effective, and acceptable to clients 10 years and
older. Circumcision and device removal times, AE rates, time to
clinical wound healing, and participant satisfaction with the no-flip
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Table 4: Experience while wearing the ShangRing among men and hoys undergoing no-flip ShangRing circumcision, by randomization group

(reported at day 7 follow-up visit)

Characteristic

Randomization group® Total

7-day removal ~ Spontaneous detachment

Back to work/normal activities, n (%)

Time after VMMC returned to work/normal activities (day), median (IQR)

Time after VMMC returned to work/normal activities (day), range

Difficulty with erection, among those reporting an erection since VMMC, n (%)

Highest degree of pain during erection, among those reporting an erection since VMMC?, median (IQR)
Highest degree of pain during erection, among those reporting an erection since VMMC?, range

Interference with walking due to the ShangRing®, median (IQR)
Interference with walking due to the ShangRing®, range
Interference with sleeping due to the ShangRing®, median (IQR)
Interference with sleeping due to the ShangRing®, range

112/114 (98.2) 111/112 (99.1) 222/226 (98.2)

1(1-2) 1(1-2) 1(1-2)
0-4 0-4 0-4
0/112 (0) 1/108 (0.9) 1/220 (0.5)
2 (1-3) 2(1-3) 2 (1-3)
0-6 0-8 0-8
0 (0-0) 0 (0-0) 0 (0-0)
0-5 0-6 0-6
0 (0-0) 0 (0-0) 0 (0-0)
0-7 0-7 0-7

0: no pain; 10: worst possible pain. “0: no interference; 10: completely interfered. “There were no differences between randomization groups for any of the characteristics. IQR: interquartile

range; VMMC: voluntary medical male circumcision

technique appear similar to historical data from Africa with the
original flip technique.”-2"* Data from these studies show AE rates of
1.0%-7.5%, circumcision times of 5-7 min, and removal times of 2-5
min; consistent with our results for the no-flip technique. The no-flip
technique simplifies the procedure since eversion of the foreskin and
making 8-10 small slits needed in the tissue that remains after the
foreskin is excised is unnecessary. Results from a study in Zambia
showed that reducing the number of adult device sizes in half (from
14 to 7) by eliminating every other size did not reduce the safety,
effectiveness, or acceptability of ShangRing VMMC.” Having to stock
fewer sizes would simplify supply chain logistics and inventory issues.
In addition, we found that spontaneous detachment was safe,
effective and acceptable to most participants; 72% wore the device until
it fell off. If similar numbers were seen in national VMMC programs, the
burden of service delivery could be substantially reduced. Satisfaction
was high among all participants. Those who requested ring removal
were highly satisfied nonetheless, and those who wore the ring until it
fell off reported no negative impacts on working, sleeping, or walking.
These results confirm our earlier, smaller study, where spontaneous
detachment was shown safe, effective, and acceptable to participants.’®
It is reassuring to know that there are no safety concerns if clients do
not return for ShangRing removal, since postcircumcision follow-up
has been reported to be low (30%-50%) in VMMC programs.*-*!
Allowing the ShangRing to fall off did not affect time to healing.
In general, clinical wound healing after VMMC with devices takes an
additional 1-2 weeks compared to conventional VMMC, presumably
due to the nature of healing by secondary intention.'”*>** This could
place men and boys at an increased risk of HIV transmission for a longer
period compared to conventional circumcision if they resume sex before
complete wound healing. Our results suggest that healing may occur more
quickly with the no-flip technique than with the original flip technique.
The 10-15-year-old participants healed at a relatively quick 35.6 days,
while those older than 15 years healed in 38.6 days, both faster than the
mean time to healing of 44.1 days reported with the flip technique.”
Quicker healing would be another advantage of the no-flip technique.
As national VMMC programs move toward reaching all adults
interested in VMMC and transition to sustained services, attention
is being turned to services for boys and adolescents. The ShangRing
can be used in nearly all clients, as shown in our study and previously
published studies,’”*"* regardless of the presence of a tight foreskin,
frank phimosis or penile adhesions. The ShangRing, therefore, offers
the promise of a single device that can be used across all ages, with a

low likelihood that clients will need to have a conventional surgical
circumcision. This contrasts with PrePex, the other WHO-prequalified
device, where large numbers of adolescents (12%-52% depending on
age) are unable to be circumcised with the device due to phimosis or
preputial adhesions when using the device as described in the approved
instructions for use.** From a programmatic perspective, it would be
most efficient to incorporate a device that could be successfully used
on most men and boys, limiting those who would need a conventional
circumcision.

Our study has several limitations. Assessment of the no-flip
technique was non-comparative. We felt a case series would provide
adequate evidence on outcomes of the no-flip technique, which could
be compared to the large amount of historical data from flip ShangRing
circumcisions conducted in Africa. Furthermore, it is difficult to
achieve uniform interpretation between providers and study sites of
outcomes such as AEs and clinical wound healing that depend on
subjective clinical evaluation, even with well-described criteria. Finally,
randomization was unmasked. In view of the nature of the intervention
and the services at the sites, to mask staff or participants to treatment
group, or to have the outcome assessment done by a provider who was
unaware of treatment allocation, was not practical.

CONCLUSION

Our results show that no-flip ShangRing VMMC and spontaneous
detachment are safe, effective, and acceptable to boys and men 10 years
and older. Phimosis and penile adhesions do not limit eligibility, even
in boys, where these conditions are common. A single device usable for
all ages has substantial potential for simplification of service delivery,
supply chain management, training and supervision, and educational
materials. When complemented with strategies to ensure effective
antiretroviral therapy for those with HIV infection, VMMC has been
shown to be a cost-effective approach to move towards an AIDS-free
generation.”” Use of the ShangRing could help achieve this goal.
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