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Abstract

Background: The beauty of modern surgical practice is the achievement of same surgical objective with technology-based
techniques eliciting minimal body responses. Minimally invasive surgery has been one of the most important revolutions in
surgical technique since the early 1900, but the pace of growth in this mode of treatment has not been uniform across the world
or indeed Nigeria. The aim of this study was to explore the issues relating to personnel, equipment, and other associated
challenges in minimally invasive surgery practice in Port Harcourt, Rivers State, Southern Nigeria.

Materials and Methods: This is a multi-specialty, cross-sectional descriptive study carried out in Port Harcourt, Rivers State
Nigeria, among minimally invasive surgeons from February 2020 to April 2021. The snowball sampling and contact tracing
methods were used to recruit 35 respondents using self-administered questionnaire.

Results: Twenty-five of the respondents (71.5%) were above 45years of age, and 26 (74.3%) practice minimally invasive surgery
in private health facilities. Twenty-three (65.7%) out of the total trained personnel were not actively practicing minimally
invasive surgery, due to several reasons dominated by equipment / instrument issue. There was dearth of minimally invasive

surgery equipment and instruments for service in the different specialties of surgery.
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Conclusion: Most of the personnel were unable to procure and service needed equipment for their practice without external
support. Establishment of regional centers for minimally invasive surgery training and practice, will address these issues for the

overall good of the public.
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1. Introduction

Modern surgical practice achieves same or better surgical objective with technology-based techniques ensuring stimulation of
minimal body responses. This is akin to what happens in other disciplines outside medicine where present-day technology has
impacted positively on practice with resultant improvement in outcome [1-3]. Minimally invasive surgery has been one of the
most important revolutions in surgical technique since the early 1900 [4]. However, this mode of treatment popularized by
Erich Muhe in laparoscopic cholecystectomy [5], which has found favor across surgical disciplines, has not been uniform in

growth across the world [6].

In a scientific conference of surgeons from 14 African countries in 2019, only a minority of surgeons were noted to use
laparoscopy in their practice [7]. The reported challenges encountered in minimally invasive surgery (laparoscopic surgery)
were lack of access to training equipment, lack of mentors, lack of laparoscopic equipment, issues of equipment maintenance,
issues of access to consumable supplies and cost. In Nigeria, pioneering efforts to carry out minimally invasive surgical
procedures were reported. In South-Western Nigeria, a report of 12 patients who had laparoscopic surgery from April to
December 2008 in lle-Ife was documented in 2009 [8], and 2011 [9]. In South-Eastern Nigeria, a three-year retrospective study
of pioneering laparoscopic surgery was reported in 2012 [10]. In South-South Nigeria, a four-year experience of minimally
invasive urologic procedures carried out from 2007 to 2011 was reported in Port Harcourt, Rivers State in 2013 [11]. A pilot
study of laparoscopic procedures carried out between 2011 and 2012 was also reported in 2014 [12]. Laparoscopic
cholecystectomy for giant gallstone was report in Port Harcourt [13], along with other reports in Port Harcourt [14-16]. In
Northern Nigeria, laparoscopic surgical operations were performed in Kano from October 2005 to October 2013 and reported

in 2014 [17]. Other reports of minimally invasive procedures in Nigeria are also available [18-20].

The issue of equipment and personnel is central to the development of this technology-based surgical technique, and hence
hinders its uptake [21,22]. Nigeria has been reported to have issues of brain drain (partly from poor job satisfaction) [23-26],
and capital flight from foreign medical tourism [27,28]. Do we have enough personnel and equipment necessary for this modern
surgical technique in the competitive world? What are the issues and the challenges? This study aims to explore and establish
the status of personnel and equipment challenges for minimally invasive surgery practice in Rivers State, Nigeria in year the

2020 /2021, and also discuss these issues as it affects the region.

2. Materials and Methods

A multispecialty cross-sectional descriptive study was carried out in Port Harcourt among surgeons (of all specialties) involved

in minimally invasive surgical procedures and those surgeons who have had some official training on minimal invasive surgery.
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Port Harcourt is the capital city of Rivers State, in the Southern part of Nigeria where crude oil exploration is carried out by
multinational oil companies. Total population was aimed in recruiting the surgeons, using the snowball sampling and contact
tracing methods were used to distribute semi-structured questionnaires to all surgeons who gave consent for inclusion. A total
of 36 self-administered semi-structured questionnaires for the study were distributed from February 2020 and February 2021,
and 35 were retrieved. Information on socio-demographic characteristics; status of practice of minimally invasive surgery;
availability of instruments / equipment, readiness for medical tourism in Port Harcourt; and challenges encountered were
collated and analyzed using the Statistical Package for the Social Sciences (SPSS) version 20.0.

3. Results

A total of thirty-five (35) respondents were recruited for the study. The demographic characteristics of the respondents are
summarized in TABLE 1. There were 24 males (68.6%), and 11 females (31.4%). Twenty-five of the respondents (71.5%)
were 45 years and above, and all of them were above 35 years. Nine respondents (25.7%) practiced minimally invasive surgery
in public health facility while 23 (65.7%) practice in both public and private facility. There were 13 gynecologists (37.1%), 7
Urologists (20.0%), 4 ENT Surgeons (11.4%), 3 General Surgeons (8.6%), 2 (5.7%) neurosurgeons, among others (see TABLE
1).

TABLE 1. Socio-demographic characteristics of respondents.

Variables Numbers Percentage
Sex 35 100
Male 24 68.6
Female 11 314
Age 35 100
35 - 44 years 10 28.6
45 - 54 years 19 54.3
55 - 64 years 5 143
> 64 years 1 29
Place of practice 35 100
Public 9 25.7
Private 3 8.6
Both Public & Private 23 65.7
Area of Specialty 35 100
General Surgery 3 8.6
Gynecology 13 37.1
Urology 7 20.0
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Orthopedics 3 8.6
Neurosurgery 2 5.7
Cardiothoracic/VVascular surgery 3 8.6
ENT surgery 4 11.4

Across all specialties, only 10 (28.6%) out of the total trained personnel were actively practicing minimal invasive surgery (see
TABLE 2). Even though 33 (94.3%) were still interested in the practice of minimally invasive surgery, 29 (82.8%) respondents
had challenges in furthering their skills and knowledge through training and conference attendance, getting sponsorship,

acquisition of instrument, sustenance and maintenance of equipment, and patient flow to justify return on investment.

TABLE 2. Practice Status and Reasons for Non-Practice Minimally Invasive Surgery.

Variables Numbers Percentage
Actively Practicing Minimally Invasive Surgery 35 100
Yes 10 28.6
No 23 65.7
Not relevant 2 5.7
Reason for practicing minimally invasive surgery 35 100
Frustration leading to "Inertia" 4 11.4
Patients’ inability to pay for the surgery 2 5.7
Absence of Instruments and Equipment 16 45.7
Poor institutional support 5 14.3
Lack of interest 2 5.7
All of the above 6 17.1
Still interested in practicing minimally invasive surgery 35 100
Yes 33 94.3
No 2 5.7

Most of the respondents expressed their opinion on involvement in medical tourism in minimally invasive surgery in Port
Harcourt in areas of acquiring further skill through training and retraining, ensuring suitable environment, ensuring patient
satisfaction (see TABLE 3). However, readiness in equipment procurement for medical tourism recorded the highest in the
negative (not ready) as asserted by 15 (42.9%) respondents (see TABLE 3). Twenty-nine (82.9%) respondents encountered
challenges in going for further training and conference attendance (see TABLE 3). These challenges include getting sponsorship
to attend Conferences, getting sponsorship to attend update courses in minimally invasive surgery. Additionally, 17 (48.6%)
asserted that they had challenges in having a good market for the services offered in minimally invasive surgery (see TABLE
3).
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TABLE 3. Readiness for medical tourism in Port Harcourt.

Variables Numbers Percentage
Readiness in training for medical tourism in minimal access surgery in 35 100
Port Harcourt
Not ready 11 31.4
Ready 12 34.3
Very Ready 12 34.3
Readiness in equipment procurement for medical tourism in minimal 35 100
access surgery in Port Harcourt
Not ready 15 42.9
Ready 12 34.3
Very Ready 8 22.9
Readiness in ensuring suitable environment for medical tourism in 35 100
minimal access surgery
Not ready 8 22.9
Ready 19 54.3
Very Ready 8 22.9
Readiness in ensuring patient satisfaction for medical tourism in 35 100
minimally invasive surgery
Not ready 11 31.4
Ready 14 40
Very Ready 10 28.6

TABLE 4 shows specific available equipment and instruments for involvement in medical tourism in minimally invasive
surgery. Twenty-two (62.9%) respondents asserted to availability of special minimally invasive surgery instruments, while 24
(68.6%) respondents affirmed positively to availability of Diathermy for minimally invasive surgery. However, majority
asserted in the negative to availability of laser equipment (33=94.3%), harmonic equipment (26=74.3%), ENSEAL equipment
(30=85.7%), and Ligasure Equipment (32=91.4%). All the respondents affirmed that there was no Robotic Equipment/Da Vinci
(35=100%) in Port Harcourt.

TABLE 4. Specific Available Equipment and Instruments for Readiness in Medical Tourism.

Detail Responses on Available Equipment and Instruments YES NO
Freq (%) Freq (%)
Special minimal invasive surgery instruments 22 62.9 13 37.1
Diathermy 24 68.6 11 31.4
Laser Equipment 2 5.7 33 94.3
Harmonic Equipment 9 25.7 26 74.3
ENSEAL Equipment 5 14.3 30 85.7
Ligasure 3 8.6 32 91.4
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TABLE 5 shows the opinion of respondents on the availability of specialist equipment and instruments for minimally invasive
surgery, for which most affirmed in the negative. Twenty-nine (82.9%) respondents were of the opinion that they have
challenges in getting sponsorship to attend update course and conferences on minimally invasive surgery, while 17 (48.6%)

asserted to not having a good market for services offered in minimally invasive surgery (see TABLE 6).

TABLE 5. Availability of Minimally Invasive Surgery Equipment / Instruments in Surgical Specialties.

Variables Frequency Percentage

Minimally invasive neurosurgical instrument availability 35 100
Yes 4 114

No 19 54.3

Not all 3 8.6

Does not apply (I don’t know =not my field) 9 25.7
Minimally invasive orthopedic instrument availability 35 100
Yes 3 8.6

No 15 42.9

Does not apply (I don’t know =not my field) 17 48.6
Minimally invasive cardiothoracic instrument availability 35 100
No 20 57.1

Not all 1 2.9
Does not apply (I don’t know =not my field) 14 40.0
Minimally invasive ENT surgery instrument availability 35 100
Yes 2 5.7
No 17 48.6

Not all 1 2.9
Does not apply (I don’t know =not my field) 15 42.8
TABLE 6. None-Equipment-Based Challenges Encountered.
Training-based/conferences challenges encountered in the practice of 35 100
minimally invasive surgery in PH

Yes 29 82.9

No 4 11.4

Not relevant 2 5.7

Challenge in good market for the services offered in minimally 35 100

invasive surgery

Yes 17 48.6

No 9 25.7

Not relevant 9 25.7

FIG. 1 shows that 22 (62.8%) respondents were of the opinion that there were no intensive care units dedicated to specialties
in their hospitals of practice. Some of other challenges encountered and positively asserted by respondents include procuring

needed equipment/instruments in minimally invasive surgery (32=88.6%); financing the servicing of equipment in minimal
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invasive surgery (29=82.9%); getting dedicated staff to man the equipment (26=74.3%); getting sponsorship to attend update
courses (25=71.4%); and getting sponsorship to attend Conferences (28=80%). These are highlighted in FIG. 2.

AVAILABILTY OF SPECIALIST
INTENSIVE CARE UNITS FOR SUPPORT

A

= Yes =No = Notall

FIG. 1. Availability of Support Facility for Minimally Invasive Surgery.

Some of the Challenges Encountered in Minimally
Invasive Surgery in PH
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FIG. 2. Some of the Challenges Encountered in Minimally Invasive Surgery in Port Harcourt.

4. Discussion

The demographics of our study show predominance of males, most of whom were 45 years and above in age. Younger age for
practitioners of minimal invasive surgery would have been preferable so as to enable them to acquire enough experience in
learning curve. This finding further strengthens the need to teach minimally invasive surgery to surgical trainees in residency
training, rather than reserve this skill as super-specialization. The finding of male predominance is similar to the reports
obtained in other parts of the world [29,30]. However, there is a reported increase in enrolment of women into surgical
specialties from the low traditional record over the years [31,32]. The discipline of gynecology stood out as the surgical
specialty with the highest number of trained personnel in minimally invasive surgery. This trend may not be unconnected with
passion and value society places on women and childbirth issues. Additionally, women and children attend clinics more than
others [33,34], and hysteroscopic equipment seem to be easier to acquire and learn.
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Most respondents practice in both private and public sector with an overall private sector dominance. The reasons for this
disparity are economic motivation in private sector, as practitioners train themselves, bought basic equipment, and maintain
them. This is not the case in public sector. The implication of this finding is that the younger trainees are deprived of the
opportunity of learning minimally invasive surgery since the public tertiary health facilities which are the training institutions
are devoid of these equipment and instruments. The challenges associated with acquisition of needed equipment and
instruments, and related work-place challenges in government hospitals may have prompted minimally invasive surgery
enthusiast to look the direction of private health facilities to perfect their skills [35,36]. Additional likely explanation for this
finding could be the worsening global economic outlook in most low-income countries that has motivated the practitioners to
invest their leisure in private practice [37,38]. Poor economy and high cost of newer equipment for advanced minimally invasive

surgery are therefore major reasons for the relatively slow development of the practice in our setting.

Although few trained surgeons were actively practicing minimally invasive surgery, almost every respondent was still
interested in minimally invasive surgery. This is worrisome as knowledge gained may depreciate and the learning curve needed
for growth in the act of duty may not be achieved. The dominant reason for non-practice of minimally invasive surgery was
equipment / instrument-related issue. High cost of equipment, inability to fix faulty equipment, and sometimes flying in
technicians from Lagos or Abuja for repairs of faulty equipment are unspoken hinderances. This typifies a most prevalent
obstacle in our setting to the practice of minimally invasive surgery [16,17]. Other reasons were poor institutional support;
absence of patients to pay for the surgery; frustration leading to "inertia"; and lack of interest. These issues have the potential
to reduce work morale and boost the unwanted brain-drain [18,19].

Minimally invasive surgery is still rudimentary with more advanced procedures like robotic surgeries not being available in
our setting. Most respondents positively asserted to availability of minimally invasive surgery instruments (including
diathermy), however responses as to the availability for others (laser, harmonic, ENSEAL, and Ligasure) needed for advanced
procedures were mostly in the negative. It was the opinion of most respondents that there were no available minimally invasive
surgery equipment and instruments for service in the different specialties of surgery, in addition to the absence of intensive
care units dedicated to specialties in their hospitals of practice. This implies that instruments needed for some basic and
advanced minimally invasive procedures were not available to most of the practitioners. This is capable of lowering the drive
for implementation of this modern surgical technique among the newly trained personnel. It may also explain why some trained
personnel were not actively practicing minimally invasive procedures, an issue which calls for urgent attention of all
stakeholders, including the government to avert wastage of resources and further brain drain. Port Harcourt, a cosmopolitan

city in Rivers State, should have been endowed with these equipment and instruments than this study suggests.

Readiness for medical tourism among others, is woven around availability of suitable environment, availability of equipment
and trained personnel for access by those who find value in the services rendered [39,40]. Although most of the respondents
expressed their readiness for involvement in medical tourism in minimally invasive surgery in Port Harcourt, majority
encountered challenges in getting sponsorship for further training and conference attendance and having a good market for the
services offered in minimally invasive surgery. This concern also calls for attention if minimally invasive surgery will be
largely improved upon in our environment. Other challenges encountered in the opinion of most respondents were: procuring

needed equipment/instruments; financing the servicing of equipment; getting dedicated staff to man the equipment; getting
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sponsorship to attend update course and conferences on minimally invasive surgery; having a good market for services offered
in minimally invasive surgery. These issues explored in the “cosmopolitan city of Port Harcourt” may also be the experience

in other cities of Nigeria.

5. Limitations of the Study

The sampling technique employed in recruiting respondents in this study was snowball, a non-probability method. This was
used as the study population was few and there was no pre-existing study that documented the total number of surgeons trained
in or practicing minimally invasive surgery in the region. Some of the respondents were trained but not practicing minimally

invasive surgery, hence limited information was extracted from them.

6. Conclusion

Minimally invasive surgery services and training are not available in the public sector. The private sector trained doctors are
inundated with challenges of equipment maintenance and upgrades. Sponsorship is not available, the economy is getting worse,
the cost of equipment is rising, and interest has been waning. The issue of personnel and equipment for minimally invasive
surgical practice is therefore critical to advancement in the acquisition of the much-needed proficiency and availability. The
technique is therefore not growing as expected due to highlighted challenges. Available personnel are few, relatively in their

middle age, and are economically weak to purchase and maintain needed equipment for their practice.

7. Recommendation

Establishment of regional centers for minimally invasive surgery training and strengthening of existing public tertiary hospitals
with needed tools will go a long way to boost the development of this technology-based modern surgical technique, for the
overall good of the public. Efforts can be channeled to begin with equipment for diagnostics with gradual progress to
therapeutics and advanced minimally invasive surgery. There is need also to sensitize our patients on minimally invasive
surgery for improved knowledge and awareness. Collaboration with private and public agencies to host/attend minimally

invasive surgery workshops / conferences and sponsorships from equipment manufacturers will be in the greater public interest.
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