
R E V I E W Open Access

© The Author(s) 2024. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you 
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation 
or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://
creativecommons.org/licenses/by-nc-nd/4.0/.

Mugisha et al. BMC Surgery          (2024) 24:304 
https://doi.org/10.1186/s12893-024-02596-9

BMC Surgery

*Correspondence:
Olivier Uwishema
uwolivier1@gmail.com; uwolivier1@ktu.edu.tr

Full list of author information is available at the end of the article

Abstract
Introduction Accessing surgical care is of profound significance that face remote African communities due to 
insufficient healthcare means and infrastructure. Deploying mobile surgical units (MSUs) have present a potential 
solution to underserved populations in rural Africa to address said issues. The aim of this narrative review is to 
examine the role of MSU utilization in remote African communities to meet surgical needs and evaluate how this has 
affected healthcare provision.

Methods To identify studies focusing on the dissemination of MSUs in remote African communities covered 
countries such as Uganda, Kenya, Tanzania, Nigeria, and Ethiopia, and we employed a plethora of electronic search 
databases including PubMed/Medline, Google Scholar, Scopus and other relevant literature sources. Inclusion criteria 
were studies on MSUs in remote African communities, while exclusion criteria involved non- African or urban-focused 
studies.

Results This review highlights that the current literature depicts that application of MSUs bring a positive impact 
in providing timely and quality surgical care to remote African communities. Frequent interventions, such as minor 
surgeries, obstetric procedures, and major trauma control, have been performed on MSUs. In settings with shortages 
of human resources and clinical equipments, these units have improved patient outcomes, reduced healthcare 
disparities, and increased access to emergency surgical care. While challenges such as financial constraints and 
surgical sustainability have been noted, the need for interdisciplinary collaboration and the advantages of MSU 
deployment often help mitigate these obstacles.

Conclusion A lack of surgical care for individuals living in remote African domiciles may be addressed via MSU 
application. Through delivering fundamental surgical services directly to underserved populations, MSUs may 
potentially prevent disabilities, save countless lives, and enhance overall health outcomes in African remote 
communities. To guarantee the long-term feasibility and sustainability of MSU programs in Africa, however, more 
funding must be allocated to infrastructure, supplies, and relevant education.
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Introduction
In African countries, mainly those pertaining to the 
remote regions of Africa, there is a severe lack of basic 
conditions required to conduct safe surgical care, a scar-
city of accessible medicine due to limited infrastructure, 
and a paucity in adequate resources and facilities, making 
it difficult to meet even the most basic healthcare needs. 
This significant burden of surgical needs is exacerbated 
in sub-Saharan Africa (SSA) and the surgical demands 
in West Africa are even greater [1]. The geographical 
isolation of rural areas further exacerbates the problem 
that results in a shortage of surgeons and other qualified 
experts, who are often found in larger towns, cities. As 
results, rural populations where the need for surgical ser-
vices is often higher, remail underserved, hence, presents 
an additional challenge for remote locations to overcome 
[2]. 

Training of surgical teams predominantly takes place in 
urban centers, larger cities and hospitals leaving remote 
areas with shortage of multidisciplinary surgical teams. 
Despite this, rural areas often have a higher demand for 
surgical procedures due to larger population sizes living 
in rural areas and limited access to preventative health-
care. Introducing mobile surgical services (MSUs) in 
remote African settings may reduce mortality and mor-
bidity rates, especially in countries like Nigeria by pro-
viding timely and accessible care [2]. As limitations in 
surgical infrastructure play a key role in the challenges 
faced in surgical care in Africa, health insurance can 
improve surgical care in Africa by establishing qual-
ity standards for surgical care infrastructures. This will 
results in improvements in equipment, hygiene practices 
and the qualification of surgical teams, by addressing key 
areas where improvement is needed [1]. 

Thus, this review aims to analyse the relevance of 
mobile surgical units (MSUs) in remote Africa, describ-
ing the healthcare infrastructure, challenges, and bar-
riers to surgical access in underserved rural areas. With 
the increasing need for surgical care in Africa, this review 
summarizes the main ways to address the challenges, 
limitations and strategies when implementing MSUs to 
achieve desirable health outcomes.

Methods
To identify studies focusing on the dissemination of 
MSUs in remote African communities covered countries 
such as Uganda, Kenya, Tanzania, Nigeria, and Ethio-
pia, and we employed a plethora of electronic search 
databases including PubMed/Medline, Google Scholar, 
Scopus and other relevant literature sources. Inclusion 
criteria were studies on MSUs in remote African commu-
nities, while exclusion criteria involved non- African or 
urban-focused studies.

Results
This review highlights that the current literature depicts 
that application of MSUs bring a positive impact in pro-
viding timely and quality surgical care to remote African 
communities. Frequent interventions, such as minor sur-
geries, obstetric procedures, and major trauma control, 
have been performed on MSUs. In settings with short-
ages of human resources and clinical equipments, these 
units have improved patient outcomes, reduced health-
care disparities, and increased access to emergency sur-
gical care. While challenges such as financial constraints 
and surgical sustainability have been noted, the need for 
interdisciplinary collaboration and the advantages of 
MSU deployment often help mitigate these obstacles.

How the MSU works in terms of where patients are 
prepped and recover after surgery
Mobile Surgical Units (MSUs) has potential to improve 
surgical access in Africa by eliminating the need for a 
long-distance travel, improving surgical collaborations, 
reducing surgeon shortages, and lowering infection risk, 
particularly in tropical regions with frequent infectious 
disease outbreaks [3]. the process of preparing and recov-
ering patients within these units is crucial and designed 
to maximize efficiency, and safety, despite spatial con-
straints [3]. 

Preoperative process
To determine whether they are a good candidate for sur-
gery, patients must first go through triage. The preop-
erative evaluation’s most crucial element is the patient’s 
history. A patient’s past and present medical history, 
surgical history, family history, social history (including 
use of alcohol, tobacco, and illegal drugs), allergy history, 
current and recent drug therapy, unusual drug reactions 
or responses, and any issues or complications related to 
prior anaesthetics should all be included in the history. 
After being cleared, they are prepared in a special sterile 
space that is furnished with the instruments and materi-
als required to maintain hygienic standards. A distinct 
area of the MSU is used to provide anaesthesia, and given 
the resource, careful monitoring is required [4, 5]. 

Postoperative process
Following surgery, patients in rural African Mobile Sur-
gical Units (MSUs) are transferred to a small recovery 
area within the unit, where they are attentively observed 
for any post-operative needs that arise right away, such 
as pain management and vital sign monitoring. Patients 
usually stay here for a short while before being either dis-
charged or, in the event that longer treatment is required, 
moved to a nearby medical center due to capacity con-
straints. To guarantee continuity of care, particularly for 
treatments requiring longer recovery durations, the move 
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to local facilities is managed. Follow-up care is scheduled 
for patients who are released from the MSU, either at 
nearby health centers or through follow-up visits to the 
unit. Telemedicine is sometimes utilized to provide fol-
low-up care remotely, overcoming geographical obstacles 
to ensure continued care. This strategy addresses the dif-
ficulties associated with operating in rural locations while 
enabling MSUs to offer crucial surgical services [6, 7]. 

Postoperative complications and ICU care
When Mobile Surgical Units (MSUs) are no longer pres-
ent, unable to manage post-operative complications or 
due to lack of necessary resources, they follow a prede-
termined procedure to ensure that the patients continue 
to receive the right treatment where healthcare workers 
ensure the patient is stabilized before transferring them 
to the closest healthcare facility. The healthcare facility 
to receive the transferred patients must have requisite 
capabilities and they referral process includes notifying 
the receiving health facilities and ensuring transfer docu-
mentation are prepared and transportation arrangements 
are made promptly [8, 9]. Moreover, when a patient 
needs intensive care unit services after operation, they 
are transferred to the nearest health facility that can pro-
vide such care and the MSU work closely with the near-
est hospitals/facilities to facilitate the transfer and ensure 
ongoing surveillance during transportation. In addition 
to that, in geographical isolated areas, one of the mea-
sures that are used to ensure complications are managed 
even after the MSU has moved to a different location, the 
telemedicine is employed to provide follow up consulta-
tions where this approach helps ensuring continuity of 
care despite the temporary nature of MSUs [10, 11].

Surgical needs in remote African communities
The majority of countries located in SSA exhibit a sub-
stantial scarcity of healthcare professionals, owing to an 
approximate 50–60% of the rural population not hav-
ing access to healthcare services [12]. In contrast, an 

estimated 95% of the urban population living in SSA has 
access to healthcare facilities in 30 min from where they 
live to the nearest facility. Further detail is presented in 
Table  1. Another notable fact concerning African rural 
regions deliberates the lack of specialized structures 
present in urban areas. The needs of remote settings hav-
ing proper, reliable, and safe healthcare infrastructure is 
one major issue warranting urgent socioeconomic atten-
tion [13]. 

In remote rural areas, 40–50% of the population is 
within 30  min of a healthcare facility, while 24–30% 
have to travel 3–4 h to receive care. 40–50% of isolated 
communities face travel times of 5–6  h or more due to 
nomadic lifestyles and inaccessible terrain. Accessing 
healthcare is more critical in areas affected by conflict 
where 50–60% live more than 6 h away, due to security 
concerns and destroyed infrastructure (see Table  1 for 
further details).

These geographic and infrastructural challenges cou-
pled with lack of investment and low-quality technol-
ogy is limiting surgical research and adequate training 
in Africa. This way, the limited access to surgical care is 
demonstrated by a lack of surgical workforce, insufficient 
data that impacts surgical specialties, and a dearth of 
resources and medical training precipitating a gap in sur-
gical innovation that affects local communities directly 
[3]. Such interventions are subject to the safe adminis-
tration of anesthesia and perioperative management. A 
study has elucidated that most mortality and morbidity 
rates in SSA are considered preventable only if safe anes-
thesia has been delivered [14]. Besides the many chal-
lenges imposed that hamper surgical care inherent from 
Africa, there also prevails another issue that SSA faces – 
the burden of surgical disease neglect by the global com-
munity supporting health interventions in Africa [14]. 

Table 1 Geographic access to healthcare facilitie
Area Type Population 

within 30 min 
(%)

Population 
more than 3 h 
away (%)

Average travel 
time to the nearest 
facility (hours)

Key barriers to access

Cities and Peri-Urban > 95 Not available 0.5-1 Traffic jum or congestion and long wait times in facilities
Towns 80–90 Not available 1–2 Overloaded district hospitals, insufficient specialists
Villages and Dispersed Rural 
Areas

65 10–15 2–3 Poor road, limited transport options

Remote rural areas 40–50 25–30 3–4 Lack or insufficient healthcare facilities, long distance 
and limited MSUs

Isolated communities 20–30 40–50 5–6 Nomadic lifestyle, inaccessible terrain, lack of mobile 
units

Conflict-affected regions 10–20 50–60 > 6 Security concerns, destroyed infrastructure, displaced 
populations

Source: Created by Agnes Zanotto Manoe and Nadine Mugisha based on Florio et al., 2023
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Mobile surgical units: concept and implementation
MSUs, an innovative method employed to serve under-
privileged areas, provide and deliver adept surgical tech-
nologies alongside high-quality expertise [15]. These 
units are specialized motor vehicles comprising trucks 
or converted lorries that aim to perform as a portable 
operating room for on-site purposes [15]. Such units 
may include an operating theatre, recovery area, and the 
necessary equipment to maintain said intentions [6]. All 
surgical instrumentation are battery powered with the 
ability to recharge by the vehicular power system, i.e., 
engine [6]. MSUs have evolved throughout the years, 
where initially emerged and disseminated in the military 
field for combative warzones [16]. Evidence illustrates 
that these units were present during World War I when 
surgical operating cars were utilized to transport military 
personnel and equipment. Resultingly, the Spanish Civil 
War field ambulances and MSUs became of paramount 
military importance, where MSUs included an approxi-
mated 12 to 14 staff, of which included two or three 
doctors assigned to each unit [16]. This was essential to 
save lives and stabilize wounded soldiers for later evacu-
ation [9]. Currently, implementations of such units may 
address healthcare disparities in underserved communi-
ties such as in Africa.

One successful implementation pertaining to MSUs 
was the “Mercy Ships” which comprise floating hospitals 
based on a non-profit organization that provide free sur-
gery to underserved African regions. The organization 
collaborates with the country in question and focuses 
on improving patient quality of life in addition to deliv-
ering surgical services in areas where medical access is 
limited [17]. Another example of such services in Africa 
is the experience pertaining to the Yala Local Govern-
ment Area (LGA) in the Cross River State of Nigeria. In 
response to the lack of access to surgical care, it was pro-
posed to create MSUs in collaboration with the World 
Health Organization (WHO) and UNICEF to transport 
surgical teams [2]. The integration of MSUs proved its 
effectiveness in improving access to surgical care for resi-
dents of Yala LGA. Many other implementations proved 
their effectiveness.

Advantages of mobile surgical units
Many advantages are reinforced in the foundations rising 
from the implementation of MSUs. One such benefit is 
the improved access to surgical care in remote areas [11]. 
According to a study conducted by Khanna and Narulla 
(2016), it was found that MSUs are currently reaching 
vulnerable rural areas with no adequate access to health-
care. In fact, such units may also play an important role 
in disease prevention by providing screening opportuni-
ties for individuals with no access to healthcare or living 
in geographically unreachable regions. Flexibility and 

adaptability of MSUs is another advantage, where units 
may be employed rapidly in response to emergencies or 
specific healthcare needs. This makes them highly impor-
tant in responding to pandemics or any humanitarian 
emergencies [12]. 

Moreover, one of the main advantages of MSUs is cost-
effectiveness compared to conventional hospital-based 
care. To elaborate, MSUs may reduce healthcare expen-
diture via delivering inexpensive clinical and surgical 
services in comparison to their counterpart emergency 
departments. Studies have shown that millions of dollars, 
approximately 3  million in fact, are saved annually by 
providing mobile services, indicating a profound return 
on investment [11]. Other examples comprise reduced 
healthcare costing by an estimated 30% of home-based 
care for stable infants via the implementation of MSUs, 
with a higher patient satisfactory level highlighted [11]. 

Challenges and limitations to effective MSU 
implementation
Despite the application of MSUs showing an impor-
tant role in facilitating ease of access for surgical care 
in remote African regions, many challenges remain 
existential [8]. The main limitation to these units is the 
small space constructed in the working unit (Fig. 1). For 
example, the space is of exceptional restriction to heavy 
items like that of radiographical tools or efficient surgical 
tables. To overcome this limitation, units warrant ergo-
nomic adaptations including reclining and folding seats 
[6]. 

In terms of logistics, a key challenge for surgical care 
in MSUs is the integration and coordination of responsi-
bilities among employed staff and administration (Fig. 1). 
Due to safety measures, surgical personnel are required 
to offload all items from the MSUs at night and reload 
them in the morning to ensure thorough clean and main-
tenance of the mobile unit’s equipment. Staff must check 
everything and address any issues, ensuring equipment is 
ready for safe and efficient use in the processes the next 
day [18]. This process can lead to delays operative start-
ing times and contribute to early staff fatigue (Fig.  1). 
Another limitation is the shortage of operative time 
due to poor schedule organization (Fig.  1). additionally, 
patients transportation issues may arise if the mobile sur-
gical unit relocates unexpectedly, especially in the case of 
follow-ups [18] (Fig. 1).

The Sustainable Development Goals aimed to improve 
the quality of life in African remote areas, with Moblie 
Surgical Unit (MSUs) playing a significant role in achiev-
ing these goals, particulary in surgical oncology. A major 
limitation of oncologic care in rural, LMICs is the lack of 
access to chemotherapy or radiation. As well as a lack of 
access to advanced imaging technologies like MRI, PET 
scans. Additionally, oncologic care requires long term 
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follow up [19], a critical aspect of effective healthcare 
management and a common challenge in surgical opera-
tions globally. Follow-up care is essential for monitoring 
healing, managing complications, and ensuring the long-
term success of surgical procedures. However, as MSUs 
are temporary, patients frequently lose regular access 
to the surgical team who initially treated them leading 
to care gaps due to lack of continuity, particularly when 
complications develop after surgery [19, 20]. Despite 
these challenges, MSUs have improved healthcare ser-
vices in terms of finance and equity among the Ugandan 
population.

Moreover, the mobility of the unit carrier can pose risks 
to the effectiveness of the surgical procedure [6]. Another 
study questioned whether the staff in these MSUs have 
the capacity and the expertise to perform successful 
procedures, in comparison to well-trained physicians in 
hospitals [21]. It also questioned whether this approach 
is ethical and safe for patients, which may jeopardize 
patient-centred care [21]. The disparity in infrastructure 

and support systems at various deployment sites is a seri-
ous issue for MSUs. Additional challenges to the use of 
MSUs includes unreliable power sources, inadequate 
water supply and limited local disposal options which 
affect functionality and hygiene standards of the unit, 
thereby compromising patient safety and the quality of 
care. Furthermore, the temporary nature of MSU deploy-
ments often leads to lack of continuity of care, which can 
affect the follow up process for patients who need to con-
tinue treatment or in need of chronic illnesses manage-
ment. integration of MSUs with existing health systems 
has also been problematic, as gaps in patients records 
and communication with nearby healthcare providers 
have been identified [7]. 

Success stories and best practices
The use of MSUs has led to several success stories. For 
example, MSUs often collaborate with local health facili-
ties and utilize telemedicine to provide specialized care 
and a comprehensive approach to cancer therapy. In 

Fig. 1 The various challenges that might be faced in the utilization of MSUs in remote African regions (https://www.canva.com/design/DAGAs2FWYE8/
ggUNQNS1wDitGlmW0VqVPw/edit?utm_content=DAGAs2FWYE8&utm_campaign=designshare&utm_medium=link2&utm_source=sharebutton)

 

https://www.canva.com/design/DAGAs2FWYE8/ggUNQNS1wDitGlmW0VqVPw/edit?utm_content=DAGAs2FWYE8&utm_campaign=designshare&utm_medium=link2&utm_source=sharebutton
https://www.canva.com/design/DAGAs2FWYE8/ggUNQNS1wDitGlmW0VqVPw/edit?utm_content=DAGAs2FWYE8&utm_campaign=designshare&utm_medium=link2&utm_source=sharebutton
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doing so, MSUs can enhance oncologic care in resource-
limited settings by overcoming geographical barriers, 
offering essential early treatments, and filling the gap to 
more extensive treatment alternatives. Another example 
is the effective deployment of MSUs during wartime, 
where they treated injured soldiers and military person-
nel [6, 16]. which resulted in higher survival rate since 
earlier treatment of patient ailments post-trauma with-
out delays was exhibited [8]. Moreover, MSUs have been 
efficacious in managing chronic suppurative otitis media, 
leading cause of hearing impairment in the Africa [22]. 
In Sudan, MSUs were supported due to the incapacity of 
fixed-hospital facilities [21]. 

As previously mentioned, healthcare infrastructure can 
limit the effectiveness of MSUs. Therefore, supplying sur-
gical equipment and instrumentation would enhance the 
quality of care provided to affected populations [21]. The 
implementation of the 2015’ Sustainable Development 
Goals also supported the introduction of these MSUs 
aiming to end poverty and promoting healthcare equal-
ity alongside equity [18]. Given the many advantages 
MSUs offer in treating patients with cost-effectiveness, it 
is highly recommended to increase in the number of its 
units deployed in different remote African regions. Con-
sidering the limited working space within these units,, it 
would be beneficial if surgical and anaesthetic equipment 
could be deposited in space-saving places. The usage of 
battery-powered equipment may ease this approach in 
providing better-quality surgical and perioperative care. 
Moreover, fostering greater communication between 
MSUs staff and other well-trained physicians for mentor-
ship via telemedical approaches is advised [21]. 

Future directions and opportunities
High postoperative mortality is a result of the numerous 
obstacles preventing individuals located in low-to-middle 
incomes countries from accessing timely and safe surgi-
cal care [23]. Due to inadequate referral systems, a lack of 
medication, oxygen, and equipment used in perioperative 
care, a misallocation of surgical specialists, and an inabil-
ity to regularly monitor procedures and outcome indica-
tors for quality improvement, surgical health systems in 
these contexts are vulnerable [24]. Rural residents in iso-
lated regions of Nigeria and all other SSA nations with a 
shortage of surgeons may be provided with surgical care 
[3]. This is possible with the MSU that makes use of the 
stationary health clinics in these communities as well as 
the basic surgical equipment and local medical personnel 
[3]. 

Given the established integration of primary medicine 
and immunisation programmes within local government 
healthcare systems, MSUs have the potential to play a 
significant role in resource-constrained environments 
[2]. One way to respond to shortage of surgeons is the 

training of generalist medical doctors to undertake sur-
gery in rural areas. In addition to effectively increasing 
the total number of surgical services and lowering surgi-
cal or maternal mortality and morbidity, a generalist cli-
nician with training in obstetrics and surgery as well as 
some basic public health training may be indicated. The 
introduction of mobile surgical services in rural popula-
tions as part of the existing primary health care activities 
in the Local Government Areas (districts) can reduce 
surgical morbidity and mortality. This can be done by 
the generalist physician with training and experience 
in surgery using local health staff and simple surgical 
equipment. Surgeons, anaesthetists, nurses, and support 
personnel are usually found in MSUs, though training 
levels can differ [2]. Staff members may rely on special-
ized training for environments with limited resources 
and have little formal surgical experience in distant Afri-
can locales. Variations in skill levels and staffing patterns 
present problems for the standard of care given [25, 26]. 
the local government council significantly supported the 
MSU programme, reducing fees by up to 50%.2 Major 
procedures were not performed in the MSU; instead, 
patients requiring major surgery were directed to the 
central surgical centre located at the regional govern-
ment headquarters. There were both medicinal and non-
medical supplies for the MSU [2]. 

Conclusion
MSUs have demonstrated the potential to improve 
healthcare access in remote African communities but 
they face several challenges. These include high equip-
ment costs, inadequate professional training, reliance 
on weather conditions and a shortage of resources. To 
improve access to surgical care in under-resourced areas, 
it is essential to expand MSU services through better pol-
icies, community engagement and targeted investments. 
This approach aims to reduce surgical morbidity and 
mortality by increasing the availability and effectiveness 
of surgical care in rural areas.
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