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Introduction
Recruitment for a randomized controlled trial (RCT) is difficult 
to predict, and poor planning of a study can lead to disappointing 
recruitment rates. Walters et al. analyzed 151 publicly funded 
RCTs over 12 years and noted that only 56% of those trials were 
able to achieve their target recruitment.[1] This figure is similar 
to that from Sully et al.,[2] who found that 55% of trials achieved 
their target recruitment between 2002 and 2008. Similarly, there 
are difficulties with retention of patients during a trial. Walters 
et al.[1] found that 79%–97% of participants had valid primary 
outcome data after the study closed.

There are numerous steps in a patient’s trial pathway: the initial 
screening and consent and the intervention and subsequent 
follow‑ups. Walters et al.[1] found that only 70% of patients 
deemed eligible at screening were consented and randomized. 
This brief study outlines our experiences with recruitment and 
some of the challenges faced in recruiting to an RCT.

Materials and Methods
Our center is currently conducting an investigator‑led, 
commercially funded RCT. Conduit Nerve approximation 
versus Neurorrhaphy Evaluation of Clinical outcome 
Trial (CoNNECT) aims to investigate the outcomes of patients 
who have had a digital nerve injury with subsequent repair. 
We aim to collect the data from 240 nerve injuries, based on 
our power analysis and predicted dropout rate of 30%. Patients 
are initially assessed in our acute hand clinic. If they met 
preoperative eligibility  [Table 1], they were offered to take 
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part in the trial. Patients found to have a complete nerve injury 
intraoperatively were randomized to one of the three arms in 
the study. All patients had their assessments stored on our 
electronic database with their operation notes. Ethical approval 
was sought and granted by West MidlandsSolihull Research 
Ethics Committee (17/WM/0009). Written informed consent 
was obtained from all participants before recruitment. The trial 
specifically evaluates a detensioning, sutureless co-aptation 
using the Neurolac® (Polyganics, Netherlands) alone versus a 
standard microsurgical repair, or a microsurgical repair with 
a Neurolac®. The trial is supported by a commercial grant 
from Polyganics.

Screening log data were collected for all patients from June 
17, 2017, to December 2, 2018. Hospital numbers were 
used to identify and extract clinical assessment data and 
operative records from an electronic database generated 
contemporaneously through clinical data entry in an electronic 
patient record system  (eHands) developed at our center. 
Injury demographics including the anatomical site of injury, 
concomitant injuries, and intraoperative findings were included 
for analysis.

Results
Following presentation to the acute hand injury clinic and 
completion of the initial clinical assessment, interrogation 
of the eHands database identified 268  patients who met 
the first‑stage preoperative eligibility criteria for potential 
recruitment to the CoNNECT study. After discussion of 
the trial design and provision of a CoNNECT study patient 
information sheet, 219/268 (82%) patients consented to study 
participation. Confirmation of eligibility was made after 
surgical exploration of the traumatic wound and 85/219 (39%) 
met the intraoperative inclusion criteria for the study. Figure 1 
shows a flowchart of the trial pathway from assessment to 
randomization.

Fifty patients had multiple nerve injuries identified 
after wound exploration. There were 106 nerve injuries 
identified intraoperatively from the 85 eligible patients 
(1.24 nerves/patient). Not all patients with intraoperative 

confirmation of eligibility were recruited to the study; 
69 patients (81 nerves) have been recruited to the study to date. 
Sixteen patients with 25 nerve injuries (1.56 nerves/patient) 
were missed for second‑stage recruitment and randomization 
for a number of reasons as demonstrated in Figure 2. Of the 
16 missed patients, one was missed due to the patient being 
taken to theater before full trial consent could take place, a 
second was missed due to a communication error with the 
research nursing team for randomization during the procedure, 
and ten nerves were missed because of inadequate theater time 
in a complex injury. Other reasons for failure to randomize 
included delay time to surgery resulting in failure to meet the 
trial eligibility criteria, the operating surgeon not being trained 
in the trial protocol, and polytrauma.

A total of 49 patients declined to take part in the study after 
passing the first‑stage eligibility discussion and provision of a 
patient information sheet. There were a total of 29 complete nerve 
injuries that would have been eligible for the trial in this subset.

Of the 69 recruited patients, there were 32 left‑hand injuries 
and 37 right‑hand injuries. The location of nerve injuries is 
shown in Table 2. Some patients had an injury at the level of 
the common digital nerve, which had a specific digit mentioned 
in the operation note. For these patients, we have included the 
recorded digit in the table. Where a common digital nerve is 
injured, both digits are recorded in the anatomical dataset. 
Some patients had digital nerve injuries to both radial digital 
nerve  (RDN) and ulnar digital nerves  (UDNs) in the same 
digit. We have counted these as one finger in the table for 
data analysis.

Figure 3 shows the location of nerve injury to either palmar or 
digit injuries. Eleven patients had an isolated nerve injury of 
the RDN or the UDN. An isolated injury was defined as one 
where only a single digital nerve was injured with no other 
injured structure within the digit. The RCT we are conducting 
does not include those with distal digital nerve injuries beyond 
the mid‑point of the middle phalanx. Of the 11 isolated injuries, 

Table 1: Preoperative inclusion and exclusion criteria for 
the Conduit Nerve approximation versus Neurorrhaphy 
Evaluation of Clinical outcome Trial study

Inclusion Exclusion
Age between 16-75 Wound infection
Traumatic injury <10 days old Traumatic amputation
Clinical suspicion of a complete 
traumatic nerve lesion to the sensory 
nerve between the distal flexor 
retinaculum and the midpoint of the 
middle phalanx

Previous history of injury to 
the nerves in the injured digit

Ability to consent and comply with 
follow up regime

Patients diagnosed with 
peripheral neuropathy
Participation in other trials

Figure 1: Flowchart of our trial pathway from screening to operation. 
82% consented to trial participation and 18% declined
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three were of the thumb, four from the index, one from the 
ring, and three from the small finger. There were no isolated 
middle finger digital nerve injuries.

Including those with associated injuries, there were 20 additional 
patients with a digital nerve injury. Nine of those patients had 
digital nerve injuries on multiple fingers   and one patient 
having an injury to both the radial and UDN on the same finger.

Discussion
This audit of trial recruitment to a single‑center RCT in 
digital nerve repair  (CoNNECT) has helped identify injury 
patterns, associated injuries, and recruitment challenges. The 
demographic data on injury distribution will be useful for 
researchers developing trials in digital nerve repair and will 
assist in feasibility studies and provide guidance on predicted 
recruitment duration. The results of this audit have identified 
several factors that have influenced trial recruitment in our 
study and have provided an opportunity for targeting resources 
to increase recruitment rate. These areas include junior doctor 
examination and consent training, surgeon training workshops, 
research support staff availability, clinical and research team 
integration, and trial awareness within the study population.

Clinical research is a key part of junior doctor development.[3] 
Several reports in the literature have shown that successful 
recruitment to major trials requires engagement from clinicians 
with positive relationships between research and clinical 
teams.[4,5] Our experiences have been similar, and to that end, 
we have integrated our research team to our daily clinical 
practice, ensuring that both teams are easily accessible to 
each other. Monthly departmental meetings are held where 
a research update is given to all clinicians to reinforce 
the research aims of the department and provide regular 
recruitment updates.

Paramasivan et  al. [6] identified recruiter bias, poor 
communication, and lack of awareness of the trial as a key 
challenge for their study recruitment. This has been similarly 
echoed in other studies.[7‑10] We run frequent education sessions 
for junior clinicians to help them understand the trial aims and 
the protocol requirements to help address this issue. However, 
the high turnover of doctors on rotating placements requires 
continuous recruitment training workshops to ensure that all 
trainees are aware of the trial.

Walters et  al.[1] found that consent rate was approximately 
70% in their systematic review of recruitment and retention 
rates in RCTs in the United  Kingdom. This is lower than 
the CoNNECT consent rate to date, which is most likely 
related to the requirement for a two‑staged consent process. 
The patient is informed about the trial at first contact when 
there is a suspicion of a nerve injury based on the clinical 
examination. At this point, they are provided with a patient 
information sheet and the majority of patients are booked for 
an urgent day case attendance for their surgery, with a formal 
trial consent being taken at that second visit. There is a low 
recruitment rate (26%) across the whole study, possibly due to 
the rigorous inclusion criteria and the poor correlation between 
altered sensation on clinical examination after injury and the 
presence of a complete nerve transection injury. Assessing a 
digital nerve preoperatively is difficult, with one study showing 
an 8.3%–14% error rate.[11] A high definition ultrasound may 

Table 2: Location of nerve injuries only

Location Total number of injuries Injuries (%)
Thumb 11 15.3
Index 24 33.3
Middle 7 9.7
Ring 14 19.4
Small 15 20.8
Palm 1 1.4
Total 72
Some patients had associated injuries on other fingers - these were not 
included in this table. Injuries to the index and small finger were the 
most common, with the middle finger being the least common. RDN and 
injuries on the same finger were counting as a single digit
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Figure  2: Chart showing why patients were not recruited to the trial 
despite being eligible. Blue bars represent patient numbers and red squares 
represent number of eligible nerve injuries that were not recruited. Some 
patients had multiple nerve injuries, particularly when operative time was 
the reason for nonrecruitment
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Figure 3: Total number of patients grouped by location of injury. Isolated 
injuries are those that have no other injury in the same or contralateral 
hand. There will be overlapping of figures in the yellow groups as some 
patients had  both palm  +  ulnar digital nerve and radial digital nerve 
injuries. Twenty patients had a single digital nerve injury with a tendon 
injury in the same hand. Nine patients had multiple nerve and tendon 
injuries
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help identify digital nerve transections; however, most studies 
have been aimed toward.

During this audit, there were seven patients who were not 
recruited at operation despite appropriate trial consent due to 
the lead operating surgeon not having completed a training 
workshop for the trial. This has been seen as a common reason 
for recruitment failure in other studies as well.[12,13]

Methods to address this include frequent education programs 
for clinicians within the team and the use of practical surgical 
training workshops to demonstrate the three study arms, to 
confirm competence, and to allow new rotating surgeons to be 
approved to undertake trial procedures in the delegation log. 
Tackling preventable causes of recruitment failure continues 
to be a major part of trial management. Studies have shown 
that lack of understanding from clinicians continues to be a 
large contributor to missed patients.[7,14,15]

Conclusion
Recruitment to RCTs is a complex process with many factors 
contributing to the success and efficiency of the trial. Analysis 
of this CoNNECT audit data has provided useful demographic 
information on presentation, site, and severity of digital 
nerve injuries and common associated injuries. The audit has 
identified areas for improvement where the research team 
can focus resources to improve recruitment. Key areas we 
have identified include adequate provision of staff training 
workshops, prioritization of trial patients to meet inclusion 
criteria, and improved communication with patients. When 
designing trials, we would emphasize the importance of early 
clinician consultation and engagement. The results of this 
audit into recruitment to an RCT in digital nerve repair will 
help inform future studies in this area.
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