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Background

Surgical training in the UK is under increasing pressure with a high demand for service
provision. This raises concerns about the resultant negative impact this is having on
training opportunities for surgical trainees in theatre due to a high demand for surgical
procedures to be performed expediently by consultants. This is due to the assumption
that trainee take significantly longer time to operate in theatre and thus result in a slow

progress of theatre lists.

Objective

We evaluated the differences in operative time between orthopaedic trainees and
orthopaedic consultants, as well as provided realistic timings for each stage encompassed
within the entire duration a patient is in theatre.

Methods

From our trauma unit electronic theatre database, we retrospectively collected data for
six Joint Committee of Surgical Training (JCST) mandatory procedures. Information
collected included patients’ ASA grading, total surgical time and grade of surgeons.

Results

A total of 956 procedures were reviewed, 71.8% hip procedures, 14.2% intramedullary
nail fixations and 14.2% ankle fixations. 46.2% and 53.8% of the procedures were
performed by consultants and trainees as first surgeon, respectively.

Conclusion

On average, consultants were found to be 13 minutes quicker in performing the hip
procedures and this difference was found to be statistically significant (p < 0.05).
However, trainees were found to be quicker in performing intramedullary femoral nailing
and simple ankle fixations, but consultants were faster at performing intramedullary
tibial nailing and complex ankle fixations. The differences were not found to be

statistically significant (p > 0.05).

INTRODUCTION

Speciality training in the UK has been under immense pres-
sure for the last few years, with Trauma and Orthopaedics
speciality training being no different.!-5 Between the intro-
duction of the European Working Time Directive (EWTD)
and service provision, trainees face more challenges to-
wards their learning tasks and achievement of the targets
set by the Joint Committee on Surgical Training (JCST).6-8
On one hand, the implementation of the 48 working
hour scheme per week means less exposure to operative
skills alongside other clinical duties for the trainee, which
in turn would put the trainee under pressure to deliver

the expected quality of work in a timely manner.8? On the
other hand, the obligation to deliver a standard of care
alongside the strain on hospitals to accommodate the long
waiting lists led to a further decrease in the operative op-
portunities and the supervised sessions for the trainees.
This was best demonstrated in a national review, published
by the British Orthopaedic Association (BOA), of the adult
elective orthopaedic services in England; more than half of
the trusts included in this review struggled to maintain the
18 week referral to completion of care target which could
be due to various factors, such as ageing population and
the increase in the joint revision rates.10 On further analy-
sis of the results, it was found that the surgeons who were
involved in hip and knee operations were mostly experi-


https://doi.org/10.52965/001c.143291
https://doi.org/10.52965/001c.143291

Operative times of 7 common Orthopaedic Trauma procedures: is there a difference between trainees and c...

enced consultants, prompting fears towards the productiv-
ity of the following cohort of surgeons.!! Therefore, in the
light of all these challenges, trainees will have to maximise
their benefit out of the available operative time.

It is understood that with the current financial strain
on the National Health Service (NHS), light is shed upon
the cost-effectiveness of operating theatre time. This led
to the introduction of “The Productive Operating Theatre”
initiative in the NHS, which aims to counteract the ineffi-
ciency found in the operative theatre environment.10.12 1t
is understood that the average hourly cost of a single op-
erative theatre is around £1,200. In October 2017, NHS Im-
provement published a study across 100 NHS trusts in Eng-
land that operating theatres waste nearly two hours daily.
Furthermore, an additional 280,000 operations would have
fit in the operative list schedules had the operative lists
been properly planned.!2 An important component of op-
erative list planning is being conversant with the duration
of each of the commonly performed procedures, as well as
the different components of an operative theatre session.!3
The anaesthetic duration should also be considered in the
planning of the list. It has been reported that anaesthetic
time can be underestimated by up to 31 minutes, which
led to operations taking 167.5% longer than the anticipated
time.14-16

Our study aims to evaluate the differences in operative
time between orthopaedic trainees and orthopaedic consul-
tants, as well as provide realistic timings for each stage en-
compassed within the entire duration a patient is in the-
atre.

METHODS AND MATERIALS

We performed a retrospective analysis of prospectively col-
lected data on seven JCST mandatory Orthopaedic trauma
procedures performed in our Trauma Unit over one year.
The JCST procedures evaluated were dynamic hip screw
(DHS), Hip Hemi-arthroplasty, Intra-medullary Hip screw
(IMHS) fixation, Tibial nailing, Femoral nailing, Lateral
fibular ankle plating and Bi-malleolar Ankle open reduction
& internal fixation (ORIF).

A cohort of 946 operation records from our electronic
theatre database was included in this study. Parameters
evaluated were: Individual procedures, patients’ American
Society of Anaesthetists (ASA) grading, anaesthetic time,
grade of surgeon and the total surgical time. If the operat-
ing surgeon is a consultant, this was noted as such and op-
erating surgeons of Specialists Registrars level (ST3+) were
identified as trainees.

STATISTICAL ANALYSIS

To analyse the difference in duration taken by both consul-
tants and trainees to perform certain operations, we used a
two-tailed Student t-test for unequal variances. A p-value
of <0.05 was considered significant.

RESULTS

Of the cohort of 946 operative procedures, a little over half
of them were performed by trainees (54%) while the re-
mainder were performed by consultants. Majority (80.4%)
of the procedures performed during the study period were
hip related (DHS, intramedullary hip screws & Hemi-
arthroplasty). To improve accuracy in statistical analysis,
the numbers of procedures in the consultant and trainee
groups were equalised by random selection. Furthermore,
the set-up time is added to the surgical time prior to statis-
tical analysis (Table 2).

The approximate ASA grading of patients operated by
trainees was approximately 2.45, with no significant dif-
ferences in those operated by consultants (see Figure 1).
Patients who underwent hemiarthroplasty had the highest
ASA grading at a mean of 3.05, whilst the patients who un-
derwent femoral nailing and ankle ORIF procedures had the
lowest ASA grading (1.5 -2).

The mean total operative duration (from commence-
ment of anaesthetic to transfer out of theatre) was found
to be the shortest with Dynamic Hip screws (107.4 min), of
which 55% was the actual surgical duration. The mean to-
tal operative time for diaphyseal femoral nailing was found
to be the longest (173.7 min). The anaesthetic duration
for both aforementioned procedures was about 30 minutes
(Table 2).

To evaluate the differences in the surgical times between
consultants and trainees, the set-up times were added to
the surgical times and get accurate results for the surgical
time difference between trainees and consultants. An equal
number of operations from both groups were statistically
analysed. It is understood that set-up is influenced by the
operating surgeon as well as the surgical time. Therefore,
to get realistic, factual results, the set-up time was added
to the surgical time for comparison. Set-up time & surgical
time were found to be shorter in DHS & Hemi-arthroplasty
with consultants as first surgeons (see Table 3).

DISCUSSION

One of the key factors by which a hospital’s success is
judged is the number of patients it can serve within a given
period. This commonly involves the number of operative
cases that can be completed on a particular theatre list.
This often puts a lot of pressure on the surgical department
due to the expectation of service provision. This creates a
dilemma of achieving a balance between service provision
and training opportunities.17-18

Furthermore, there tends to be a large focus on the dura-
tion of individual surgical procedures and less recognition
is given to the other components of an operative list, such
as transfer time, anaesthetic time and turnover time.19-22

Our study has attempted to present an objective analysis
of operative times for common Orthopaedic Trauma proce-
dures. Knowledge of the operative duration for these proce-
dures when either a consultant or a trainee is the primary
surgeon can allay the generalised notion that trainees al-

Orthopedic Reviews 2



Operative times of 7 common Orthopaedic Trauma procedures: is there a difference between trainees and c...

Table 1. Original number of procedures evaluated

Type of operation

Grade of surgeon

Number of procedures

Consultant Trainee
Dynamic hip screw 106 155 261
Hemi-arthroplasty 188 179 367
Intramedullary hip screw 77 55 132
Diaphyseal femoral nailing 10 14 24
Diaphyseal tibial nailing 14 24 38
Lateral ankle fixation 15 33 48
Bimalleolar ankle fixation 27 49 76

Total Number

Table 2. Adjusted procedures after equating numbers

Type of operation

Consultant

Grade of surgeon

Number of procedures

Trainee

Dynamic hip screw 106 106 212
Hemi-arthroplasty 179 179 358
Intramedullary hip screw 55 55 110
Diaphyseal femoral nailing 10 10 20
Diaphyseal tibial nailing 14 14 28
Lateral ankle fixation 15 15 30
Bimalleolar ankle fixation 27 27 54
Total Number 406 406 812
contributed up to 45% of the total operative time in some
Grade cases.25’26
e This was highlighted and supported as well by the NHS
3 . 3 .
4 Improvement report in February 2019, “Operating The-
'2 atres: opportunities to reduce waiting lists” from data sub-
- mitted by 92 trusts; it was found that one third of the oper-
1 ating lists lost a whole hour due to late start & early finish.
05 In other words, a whole hour, which is equivalent to the
o surgical time in some cases, such as DHS, has been lost
DHS Hem Wil Rk Beme e SRl in roughly one-third of the operating theatres due to poor

EMCons MTrainees

Figure 1. Difference in the patients’ ASA grades in all
procedures

ways take a significantly longer duration to operate in com-
parison to consultants.23

More recently, “list planning” has been introduced as a
mandatory component of the higher surgical training inter-
views for Orthopaedic trainees in England. Trainees are ex-
pected to be conversant in the duration of the components
and be proficient in Orthopaedic Trauma list planning.24

To the best of our knowledge, this is the first study that
evaluated the real times taken for common Orthopaedic
Trauma procedures. Our study revealed that other compo-
nents of a theatre list, other than the surgical duration,

theatre planning.27-28

It is estimated that the lost theatre time can make as lit-
tle as 19,000 more Plastic operations or as high as 57,000
more Orthopaedic operations. Having mentioned that, bet-
ter theatre planning can improve theatre efficiency and this
can in turn enhance training opportunities for Orthopaedic
Trainees whilst still maintaining appropriate service provi-
sion.2? Our study also shows a high ASA grading in patients
operated by consultants, but the differences in the grading
compared to the patients in whom the Trainees were the
primary surgeons were not found to be statistically signif-
icant. Higher ASA gradings were expected to be found in
patients who underwent hip procedures and this could be
explained by the frailty and falls of the elderly population
group, in contrast to, say, the ankle fracture group, which
happens in younger age groups as well.30
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Table 3. Duration of different components of all the included operative procedures

Type of operation Anaesthetic Set-up Surgical Transfer Total operative
time (min) time(min) time time (min) time (min)
(min)

Dynamic hip screw 212 28.6 10.9 56.8 9.6 1054
Hemi-arthroplasty 358 28.7 10.7 69.5 9 117.2
Intramedullary hip screw 110 29.1 11.8 86.1 10.2 136.7
Diaphyseal femoral nailing 20 27.6 12.6 115.2 18.7 173.4
Diaphyseal tibial nailing 28 19.1 10.9 126.1 13.2 167.6
Lateral ankle fixation 30 22 9.7 77.2 11.2 119.2
Bimalleolar ankle fixation 54 19.8 8.6 85.7 11.8 124.9

Table 4. Difference in operative time between consultant & trainee groups

Duration of procedures (min)

Type of operation Consultants Trainees

Dynamic hip screw 62.9 715 p=<0.05
Hemi-arthroplasty 71.4 87.6 p=<0.05
Intramedullary hip screw 95.9 99.7 p=0.61
Diaphyseal femoral nailing 127.6 126.7 p=0.96
Diaphyseal tibial nailing 128.6 144.7 p=0.32
Lateral ankle fixation 84 87.9 p=0.59

Bimalleolar ankle fixation 89.4 98 p=0.3

Another interesting finding is that the duration of in-
tramedullary nail fixations is commonly underestimated;
our study shows that the surgical duration for these proce-
dures can be up to 2 hours. Of the 7 JCST mandatory proce-
dures, no significant differences in operative times between
trainees & consultants were found in 5 procedures. How-
ever, significant differences were found in the other 2 pro-
cedures (DHS & Hemi-arthroplasty).

In the hip procedures (DHS & Hemi-arthroplasty), the
duration of surgery was found to be 15 minutes quicker
when Consultants were the primary surgeons. Our data is
similar to the results of a study, assessing the difference in
operative time and outcome only in Total hip replacements;
despite having a similar significant difference in operative
time between trainers and trainees, a similar complication
rate was observed. That study also concluded that perform-
ing a total hip replacement by a trainee is equally satisfac-
tory in terms of outcome to that of a consultant.31:32 On
closer analysis of our data, more than two-thirds of hip pro-
cedures were performed by Orthopaedic specialist hip Con-
sultants, which could be a contributing factor to the time
difference as well.

LIMITATIONS

Complex procedures tend to require longer operative times.
However, the complexity of each procedure was not as-
sessed, which may have influenced operative durations for
two primary reasons. First, the complexity of individual
procedures and the intraoperative challenges encountered

are not consistently documented by the operating surgeon
in the operative notes. Secondly, the surgical logbook does
not specify the recording of case complexity.

Furthermore, we were unable to match the exact number
of procedures performed (e.g., intramedullary nails); as
such, discrepancies in the number of cases across proce-
dural groups may have affected the resulting p-values.

Finally, the level of trainee seniority was not considered
in the analysis. It is recognised that more senior trainees
are typically expected to possess the skills and experience
necessary to complete procedures in a shorter duration
compared to their more junior trainees.

CONCLUSION

Our study provides realistic times for different components
of an operative list. This will be beneficial for list planning
and consequently a more efficient use of theatre time.
Moreover, this information will be useful to more junior
trainees who are not yet conversant in planning an opera-
tive list.

Furthermore, our study demonstrated that for the ma-
jority of the procedures evaluated in this study, the differ-
ences in operative times were not statistically significant.
Moreover, we did not find a trend towards increased post-
operative complications in patients operated on by trainees
compared to consultants, although this was not critically
analysed in this study.

Our study will also hopefully bring about some reassur-
ance that productivity is not adversely affected if a trainee
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is the primary operating surgeon in an operative list. To the
best of our knowledge, this is the first such study evaluat-
ing the operative times in these Orthopaedic Trauma pro-
cedures.
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