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Background: Devices can potentially accelerate scale-up of
voluntary medical male circumcision in sub-Saharan Africa. Studies
have demonstrated advantages of the ShangRing device over
conventional circumcision. With the need to train providers rapidly
for scale-up, concerns arise about the transferability of techniques
and the expertise of new trainees.

Methods: We compared outcomes of ShangRing circumcisions
conducted in Kenya by experienced providers (experience with more
than 100 ShangRing circumcisions) and newly trained providers
(trained in Kenya by the experienced providers before the study
began). During training, trainees performed at least 7 ShangRing
circumcisions and 3 removals. Newly trained providers received
intermittent clinical mentoring initially during the study but other-
wise conducted circumcisions on their own.

Results: Four hundred six and 115 ShangRing procedures were
performed by the new trainees and the experienced providers,
respectively. The mean duration of circumcisions was 6.2 minutes
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for both trained and experienced provider groups (P = 0.45),
whereas the mean pain score (on an 11-point scale) was 2.5 and
3.2, respectively (P = 0.65). There was no difference in the
proportion of participants healed by the day 42 visit (P = 0.13)
nor in the incidence of moderate and severe adverse events
observed (P = 0.16). Participants in both groups were equally
satisfied with final wound cosmesis.

Discussion: Results demonstrate that the ShangRing circumcision
technique is easy to learn and master. Newly trained providers can
safely conduct ShangRing circumcisions in routine service settings.
The ShangRing can facilitate rapid rollout of voluntary medical male
circumcision for HIV prevention in sub-Saharan Africa.
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INTRODUCTION

Voluntary medical male circumcision (VMMC) is
one of the main strategies used to prevent the transmission
of HIV. In 3 randomized control trials (RCTs) conducted in
South Africa, Kenya, and Uganda, male circumcision
(MC) was found to reduce the chances of female-to-male
transmission of HIV through penile-vaginal intercourse by
up to 60%.' Further studies have found this long-term
effect of protection to be sustained at up to 73% up to 5
years after circumcision.*™®

Based on the original findings of the 3 RCTs and
recommendations from the World Health Organization
(WHO) and the Joint United Nations Programme on HIV/
AIDS (UNAIDS), 14 sub-Saharan African countries have
been implementing VMMC in their national HIV control
programs.”® The aim of the joint WHO/UNAIDS action
framework is to have a VMMC prevalence of at least 80%
among 15- to 49-year-old males and have established
a sustainable national programme that provides VMMC
services to all infants up to 2 months old and at least 80%
of male adolescents. This is to be achieved by 2016 in
countries with generalized HIV epidemics and low prevalence
of MC.® A rapid scale-up of circumcision was hence
initiated.'” Despite considerable progress, it is unlikely that
this goal will be met within the timeline.'!
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Strategies to rapidly scale up the implementation of
VMMC have included the use of device-assisted MC, which
has the potential to reduce the circumcision time and may
create some demand among those who have avoided
conventional circumcision.'’ An ideal circumcision device
should be easy to learn how to use, safe and acceptable to the
client, and should provide reproducible quality results.'? The
ShangRing is one such device that has been found to be safe,
acceptable, and effective. It has been studied in China (its
country of origin), Kenya, Zambia, and Uganda in adult men
and adolescents."*™"

Rapid scale-up of VMMC using devices would require
the training of new circumcision providers and retraining of
those already providing VMMC. In sub-Saharan Africa,
a human resource of approximately 2282 male circumcision
providers (MCPs) per 10,000 men and 513 MCPs per 10,000
men would be needed in the catch-up and sustainability
phases, respectively.' With the acknowledged need to train
more providers, issues concerning transferability of skills
arise. In an analysis of adverse event (AE) risk factors
following VMMC, Frajzyngier et al'’ found that clients
circumcised by nurses were more likely to experience an
AE compared with those circumcised by clinical officers,
although the increased AE rate was still within the published
acceptable ranges and that the number of years as a pro-
fessional had no bearing on the likelihood of the client
experiencing an AE.

The objective of this analysis was to compare surgical
outcomes for the ShangRing circumcision procedure between
experienced and newly trained MCPs.

METHODS

Data for this analysis were drawn from a prospective
observational study of adult MC using the ShangRing
performed at 6 sites in Kenya and 3 sites in Zambia. The
primary objective of the study was to estimate the rates of
AEs, particularly those that are rare or unexpected, after
routine service delivery of a ShangRing circumcision. Details
of the study design, methods, and main results have been
previously published.'?

Before the study, inexperienced providers were trained
to perform the ShangRing circumcision and removal tech-
nique in each country by providers who were already
experienced in the ShangRing technique. In Kenya, 6
experienced ShangRing providers trained a group of 13 MC
providers who had varied experience with conventional
circumcision techniques. A ShangRing curriculum was used
to conduct the training; it included both didactic lectures (1.5
days) and a practical component (3.5 days). During the
practical sessions, each trainee performed at least 7 Shang-
Ring circumcisions and 3 removals, being assisted by either
a trainer or a fellow trainee, before being deemed as having
acquired the skill.

In Kenya, 10 newly trained ShangRing providers were
distributed in pairs to 5 peripheral sites. The experienced
providers were stationed at the main study site. During the
first few weeks, the newly trained ShangRing providers
received on-site supportive supervision (from 3 of the
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experienced providers at the main site) during which any
difficulties they had in conducting the procedures were
addressed. Thereafter, the newly trained MCPs performed
the circumcisions without on-site assistance or supervision.
They were, however, able to reach the experienced Shang-
Ring providers when needed for prompt advice through phone.

In Zambia, each of the experienced MCPs partnered
with the newly trained MCPs to form 3 teams, each of which
conducted ShangRing circumcisions at 1 of the study sites.
Since the newly trained and experienced providers worked
together in the Zambia sites, data from this arm were
excluded from this analysis.

Both HIV-positive and HIV-negative clients were
enrolled into the study. After obtaining informed consent,
recruited participants underwent clinical examination to
confirm eligibility. All clients were given 1 gram of para-
cetamol approximately 30 minutes before the circumcision
procedure so that its onset of action would commence after
the local anesthesia had worn off. Local anesthesia was
administered through dorsal penile nerve block and circum-
ferentially around the penile shaft (ring block) using 1%
lidocaine. Clients underwent ShangRing circumcision as
previously described.'® Two providers were involved in each
circumcision procedure with one taking the lead while the
other assisted.

After the circumcision, participants were to return to the
clinic 7 days later, for ring removal. They were then
scheduled for a single visit 42 days after the circumcision
to assess healing. All clients were asked to contact their
respective study sites if they experienced any untoward event
such as bleeding from the surgical site, pain or swelling that
got increasingly worse, a foul smell, lower abdominal pain,
difficulty passing urine, or developed a fever.

Outcomes

ShangRing circumcision and removal times, pain scores
of participants, time to complete healing, interview responses
concerning participant satisfaction, and AEs’ rates were
assessed to compare the outcomes of the newly trained and
experienced MCPs.

Procedure times were measured from the placement of
the inner ring until after the foreskin was removed and slits
created on the remnant skin; it did not include the time taken
for the injected anesthesia to take effect. Removal times were
measured from the time the outer ring was opened until after
the inner ring was cut. We combined mean circumcision
times for the first 30 and last 30 circumcisions at each of the 5
peripheral sites.

Wound healing was evaluated as the proportion of
clients who were completely healed by the day 42 visit and
was defined as no scab present, with complete re-
epithelialization of the wound.

AEs were classified as in the WHO/Population Services
International (PSI) Adverse Event Action Guide.'”” Wound
dehiscence, originally described in terms of number of
disrupted sutures, needed a modified description/classification
given that sutures are not present in ShangRing circumcision.
Moderate wound dehiscence after ShangRing circumcision
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was defined as a mucocutaneous gap greater than 1 cm
between the edges of the wound, along the shaft of the penis.
We also considered the presence of a scab and healthy pink
granulation tissue as part of the normal healing process after
ShangRing circumcision, although it would appear otherwise
after conventional circumcision.

To evaluate the comparative satisfaction of the partic-
ipants circumcised in the 2 groups, we used the study
completion interview responses to questions about how
satisfied each participant had been with the appearance of
his healed penis and whether he would recommend the
ShangRing to a friend or family member.

Statistical Analysis

The x? test was used to compare proportions of
participants healed by day 42 and AE distributions (moderate
and severe). The Student ¢ test (paired) was used to compare
the mean circumcision times of the first 30 and last 30
procedures at each of the peripheral sites. The significance
level was set to 0.05.

Ethical and Regulatory Review

Ethical committee approvals for the trial were obtained
from FHI 360, the Kenya Medical Research Institute, and the
University of Zambia Biomedical Research and Ethics
Committee. Regulatory approvals were obtained from the
Kenya Pharmacy and Poisons Board and the Zambian
Pharmaceutical Regulatory Authority.

RESULTS

A total of 6 experienced trainers and 10 newly trained
MCPs were included in this analysis. Five (50%) of the newly
trained providers were male. Five hundred twenty-one circum-
cisions were included in this analysis, 406 (77.9%) of which
were performed by the newly trained ShangRing providers,
whereas the remaining 115 (22.1%) were performed by the
experienced providers at the main study site (Table 1).

The mean times required to perform the ShangRing
circumcisions were 6.2 = 1.6 and 6.2 * 2.0 minutes by the
newly trained and experienced groups, respectively (P =
0.45). Experienced MCPs took significantly less time (2.2 *+
1.4 minutes) to complete ShangRing removals compared with

TABLE 1. Demography, Distribution, and Circumcisions Per
Site

Site MCPs (Male/Female) Circumcisions Performed
Homa Bay (main site) 6 (6/0) 115
Peripheral sites
Ndiru 2 (1/1) 62
Nyagoro 2 (0/2) 92
Gongo 2 (1/1) 117
St. Paul Hospital 2 (2/0) 85
Nyamasi 2 (1/1) 50
Total 16 (11/5) 521

the newly trained ones (3.2 = 1.5 minutes, P < 0.01). There
was a significant decrease in time taken to complete the
circumcision in 2 of the 5 sites where the newly trained MCPs
were stationed (Table 2).

Mean pain scores 30 minutes after the end of the
circumcision were 2.5 = 1.6 and 3.2 = 1.6 for the newly
trained and experienced MCPs, respectively (P = 0.65).

By the day 42 visit, 97.5% and 94.8% of men
circumcised by the newly trained and the experienced teams,
respectively, demonstrated complete wound healing (P = 0.13).

No serious AEs were observed. A total of 11 AEs were
observed. No severe and 8 (2.0%) moderate AEs were seen
among participants circumcised by the newly trained MCPs
versus 1 (0.9%) severe and 2 (1.7%) moderate AEs among
participants circumcised by the experienced group (P = 0.16).
For the experienced providers, there was one severe AE,
a severe wound dehiscence requiring surgical intervention in
the course of healing, and 2 moderate AEs that were cases of
moderate wound dehiscence. Similarly, 4 (50%) of the AEs
observed from the newly trained MCPs were associated with
moderate wound dehiscence. There were 2 further cases of
infection which were managed with oral antibiotics: 1 case of
moderate pain that interfered with normal activity and sleep
and 1 case where insufficient skin had been removed. Apart
from the single severe AE representing a wound dehiscence,
all AEs in both groups resolved with conservative manage-
ment with no long-term sequelae.

There was no difference (P = 0.23) in the percentage of
men who were very satisfied with the appearance of the
healed circumcision wound between participants circumcised
by the newly trained (400/406, 98.5%) versus the experienced
providers (111/115, 96.5%). Overall, 99.8% and 99.1% of
those circumcised by the newly trained and experienced
MCPs, respectively, said they would recommend the ShangR-
ing to a friend.

DISCUSSION

This analysis compared surgical outcomes for newly
trained ShangRing MCPs versus experienced ones. Our
findings show that clinicians with varied experience in
conventional MC techniques are able to conduct safe and
effective ShangRing circumcisions after a 1-week training
course followed by 2 to 3 weeks of intermittent supportive
supervision by more experienced trainers.

There was no significant difference in time taken to
complete the ShangRing circumcisions between the 2
groups, although newly trained providers required one

TABLE 2. Time Taken to Complete the First 30 and Last 30
Circumcisions

Peripheral Site First 30, Mean (SD) Last 30, Mean (SD) P

Ndiru 7.8 (1.9) 7.2 (1.6) 0.16
Nyagoro 6.4 (1.2) 6.1 (1.3) 0.31
Gongo 5.1 (0.9) 4.8 (1.7) 0.41
St. Paul Hospital 72 (2.3) 5.6 (1.2) <0.01
Nyamasi 7.9 (3.6) 6.1 (1.1) 0.01
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additional minute for ring removal compared with their
experienced counterparts. A learning curve effect was seen
in terms of reducing circumcision duration over time for the
newly trained MCPs, which was significant in 2 of their
sites. An analogous effect has been seen with conventional
circumcision, where 40%—45% reductions in procedure time
were noted after the first 100 procedures performed.?*?!

Participants circumcised by newly trained MCPs did
not report higher pain scores 30 minutes after the procedures
compared with those circumcised by the experienced pro-
viders. There was also no significant difference in the rate of
wound healing between the 2 groups.

There was no significant difference in the proportions
of moderate and severe AEs between the groups. This differs
from what has been seen in studies of conventional MC,
where rates of AEs have been shown to reach as high as 8.8%
but decrease significantly with provider experience after 100
procedures have been performed.?’2>

In our study, the 10 newly trained providers had
varying experience in conventional techniques but only
needed to perform a minimum of 7 ShangRing circumcisions
during training before being deemed competent. Achieving
satisfactory skill competence in ShangRing may be easier to
attain, even for an MCP who has been newly trained in
conventional techniques but has not performed as many as
100 conventional procedures.

Study limitations included exclusion of the Zambian
study population, and heterogeneity in the previous surgical
experience of the newly trained providers in Kenya.

Our results demonstrate that the ShangRing circumcision
technique is easy to learn and master and that newly trained
providers can safely conduct ShangRing circumcisions in
routine service settings. Use of the ShangRing reduces
interprovider variability while producing consistent surgical
outcomes even with new trainees. ShangRing circumcision
appears to have a relatively short learning curve, with few AEs
or other negative outcomes seen, even shortly after training.
This study contributes to the growing body of evidence
demonstrating that the ShangRing could facilitate rapid scale-
up of VMMC services in sub-Saharan Africa.
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