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ABSTRACT

Background and Aims: The diagnosis and management of soft tissue sarcoma (STS) in sub-Saharan Africa (SSA) present
significant challenges. Positive outcomes in STS treatment include achieving negative margins, improved quality of life, and
reduced recurrence rates, while negative outcomes involve incomplete resection, local recurrence, and surgical complications.
This review aims to examine the current state of STS management in SSA, identify key challenges, and propose potential
solutions to improve patient outcomes.

Methods: A comprehensive review of the literature using PubMed/MEDLINE, Google Scholar, and Scopus, focusing on
English-language studies examining the management of STS in SSA. Inclusion criteria centered on studies reporting on surgical
interventions, outcomes, and healthcare challenges in the region. Articles lacking sufficient data, non-English sources, con-
ference abstracts, and duplicates were excluded.

Results: Findings highlight several obstacles in the management of STS in SSA, including limited multidisciplinary teams,
inadequate healthcare infrastructure, financial constraints, and lack of standardized treatment protocols. Key themes such as
diagnostic capacity and resource allocation were identified as significant barriers.

Conclusion: Improving STS outcomes in SSA requires investment in healthcare infrastructure, professional development,
enhanced funding, and collaborative research. Addressing these gaps is crucial to achieving better surgical management and
improving survival rates for patients with STS in SSA.

1 | Introduction blood vessels. Notable examples include leiomyosarcoma, lipo-

sarcoma, and synovial sarcoma [1-4]. The presence of these
Soft tissue sarcoma (STS) is a complex malignancy originating heterogeneous tissue types contributes to the intricate biological
from various soft tissues, including muscles, tendons, fat, and behavior and anatomical complexity observed in STS cases [1].
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STS exhibits variability in behavior, with differences in growth
patterns, invasiveness, and potential for metastasis [1-3]. Accu-
rate diagnosis involves imaging techniques and biopsies, while
treatment options encompass surgery, radiation therapy (RT),
chemotherapy, targeted therapies, and immunotherapy [1]. The
choice of treatment depends on factors such as tumor size, loca-
tion, stage, and the patient's overall health [1-5].

STS is a rare tumor, occurring in approximately 1-2 out of
every 100,000 individuals worldwide [1]. However, the inci-
dence of STS in sub-Saharan Africa (SSA) exhibits gender-
based variability. Studies conducted in Nigeria estimated rates
of approximately 0.8 cases per 100,000 individuals for males
and 0.5 cases per 100,000 individuals for females [6]. None-
theless, the lack of comprehensive cancer registries and diag-
nostic facilities in these countries hinders the accurate
assessment of the true prevalence and incidence rates of STS in
the region [6]. Despite these limitations, STS poses a signifi-
cant health concern in SSA, leading to complications, reduced
quality of life, high mortality rates, as well as diagnostic and
management challenges [7-10].

Management of STS typically involves surgical resection with
perioperative RT as the standard of care [11]. However, the
limited availability of radiotherapy services in SSA and the
uncertain role of chemotherapy for managing various subtypes
of STS have positioned surgery as the primary treatment
modality, with accurate diagnosis by pathologists being crucial
for effective surgical management [2, 3, 11-13]. The absence or
scarcity of radiotherapy facilities poses a significant challenge to
delivering comprehensive cancer care [13]. Consequently, sur-
gery assumes an increasingly important role, offering the best
opportunity to achieve local control by ensuring RO resection
[2, 5, 8, 9]. Moreover, factors such as cost-effectiveness, the
presence of basic surgical equipment in hospitals, and the need
for prompt intervention in specific cases further underscore the
importance of surgery in these settings [7, 9]. Given the con-
cerns about toxicity to adjacent structures and the effectiveness
of chemotherapy, surgical resection emerges as the main focus
for managing STS in SSA [14, 15].

With this context in mind, the aim of this paper is to elucidate
the surgical outcomes of STS, identify existing management
gaps, and provide recommendations for improving the diagno-
sis, treatment, and overall care of STS in SSA.

2 | Methods

This article offers a comprehensive examination of the man-
agement of STS in SSA. We conducted an extensive review of
literature and empirical evidence to explore outcomes, chal-
lenges, and future prospects for STS treatment in the region.

We reviewed various studies, reports, and articles using databases
such as PubMed/MEDLINE, Google Scholar, and Scopus, apply-
ing qualitative analysis to identify key themes and insights. Our
inclusion criteria focused on English-language sources addressing
STS management and outcomes in SSA, while excluding studies
with insufficient data, conference abstracts, opinion pieces,
duplicate records, and non-English sources.

”

Our search included terms like “soft tissue sarcoma,” “surgical
management,” “SSA,” and “treatment outcomes,” and ex-
amined indicators such as “surgical interventions” and “finan-
cial constraints.” We also reviewed references from recent
reviews to ensure a comprehensive assessment. Methodological
details are summarized in Table 1.

3 | Surgical Management Outcomes of STS in SSA
3.1 | Positive Outcomes
3.1.1 | Resection

Pathologically negative margins, known as RO resection, play a
crucial role in STS surgery as they indicate the complete
removal of the tumor, thereby reducing the risk of local
recurrence. The achievement of RO resection has been con-
sistently observed in various studies. For instance, Ayandipo
and colleagues reported that 88% of patients achieved RO mar-
gins, aligning with similar findings from studies conducted in
Europe and North America [6, 16-18]. Additionally, other
investigations have also reported complete excision in their
respective studies [2, 3, 5, 7, 10, 12, 14, 19]. These consistent
findings emphasize the significance of optimal resection mar-
gins in the surgical management of STS.

3.1.2 | Improvement After Surgery

The postsurgical period plays a vital role in facilitating the
restoration of normal functions and improving overall well-
being for patients. This is evident in SSA, where surgical
interventions have been shown to enhance quality of life and
provide symptom relief, aligning with findings from global
studies [18, 20]. Chauke and colleagues reported significant
improvements in the quality of life of a patient with amelo-
blastic fibrosarcoma following the surgical excision of a jaw
mass and subsequent reconstructive procedures [12]. Addi-
tionally, other studies have also observed patient satisfaction
with functional outcomes [5, 21]. These findings underscore the
significance and effectiveness of surgical interventions in im-
proving outcomes for patients with STS.

3.1.3 | Survival and Recurrence

Survival and recurrence are key determinants of the prognosis
and long-term outcomes for patients with STS. Studies investi-
gating surgical management have consistently reported favor-
able outcomes concerning survival and recurrence rates.
Significant extensions in survival periods have been observed
among patients who underwent surgery [9, 19]. Notably, pa-
tients undergoing surgery experienced high survival rates and
relatively short healing times [22]. This positive trend was
further supported by Uba and colleagues, who identified a
substantial reduction in recurrence rates [7]. These findings
underscore the positive impact of surgical interventions on
survival outcomes and the potential to reduce recurrence rates
in STS patients within the region. The positive outcomes are
summarized in Table 2.
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TABLE 1 | Summary of methodology.

Methodology steps Description
Literature search - PubMed/MEDLINE, Google Scholar, Scopus
Inclusion criteria - Full-text articles published in English.

- Studies addressing the management and outcomes of STS in SSA.

Exclusion criteria - Conference abstracts, opinion pieces, and duplicate records.

- Studies lacking sufficient data or relevance to the topic.

- Non-English language studies.

Search terms - Keywords such as “soft tissue sarcoma,
“treatment outcomes” were used in combination with indicators like “surgical interventions

and “financial constraints”

9 «

surgical management,” “Sub-Saharan Africa,” and

]

Additional search criteria - Supplementary sources were identified by manually examining references cited in recent

reviews focused on the topic

Abbreviations: SSA = sub-Saharan Africa, STS = soft tissue sarcoma.

3.2 | Negative Outcomes

3.21 | Complete Resection Challenges and Local
Recurrence

Achieving complete resection, defined as the removal of the entire
tumor with RO margins, remains a significant challenge in the
surgical management of STS. Ayandipo and colleagues reported
positive resection margins in 12% of patients, predominantly
observed in cases of retroperitoneal and truncal STS [6]. Similarly,
Uba and colleagues identified residual tumors in a substantial
proportion (4 out of 11) of patients who underwent primary exci-
sion, indicating disease persistence despite surgical intervention [7].

Furthermore, local recurrence, defined as the reappearance of
the tumor at or near the original tumor site, poses a significant
issue following surgical management. Ayandipo and colleagues
reported a local recurrence rate of 17% among STS patients,
even in cases where RO resection was achieved [6]. This sug-
gests that despite efforts to achieve complete resection, recur-
rence remains a challenge, possibly due to the lack of
radiotherapy [4]. Motanya and colleagues observed recurrence
in 78.0% of patients, with 51.3% representing local recurrences
[3]. Additionally, studies have noted the presence of residual
tumor following primary excision, highlighting the ongoing
disease burden despite surgical intervention [7].

3.2.2 | Postoperative Complications and Surgical
Mortality

Surgical procedures for STS in SSA are not exempt from post-
operative complications. Ayandipo and colleagues documented
complications in 18.7% of patients, including seroma, flap
dehiscence, necrosis, and wound-related issues [6]. Similarly,
Chauke and colleagues reported complications such as lip
commissure dehiscence, malocclusion, oral incontinence,
reconstructive plate exposure, and delayed decannulation of the
tracheostomy [12]. These complications underscore the impor-
tance of meticulous perioperative management to minimize
adverse outcomes.

In addition, mortality is also associated with the surgical
management of STS. Sithole and colleagues documented the
death of three patients, one shortly after the procedure and two
within the fourth and fifth months due to respiratory compli-
cations [19]. Moreover, studies have reported alarming mor-
tality rates of 66.7% and 72.2% among patients with alveolar and
embryonal rhabdomyosarcomas, respectively [7]. These find-
ings emphasize the potential risks and complications associated
with surgical interventions for STS in SSA.

While surgical management is indispensable in treating STS,
the evidence reveals significant challenges and adverse out-
comes in SSA. Factors such as positive resection margins,
residual tumors, high local recurrence rates, postoperative
complications, and surgical mortality highlight the urgent need
for innovative approaches and comprehensive management
strategies. It is imperative to address these limitations and strive
for improved outcomes in the surgical management of STS in
the region. The negative outcomes are summarized in Table 2.

3.3 | Surgical Management Gaps of STS in SSA

The effective management of STS requires the active involve-
ment of comprehensive multidisciplinary teams (MDTs) and
supportive healthcare professionals. However, an examination
of existing literature on the surgical management of STS in SSA
reveals notable management gaps that need to be addressed.
This section aims to explore and discuss these gaps within the
context of SSA, shedding light on the challenges and limitations
faced in effectively managing STS in the region.

3.3.1 | Limited Availability of Multidisciplinary Teams
and Insufficient Workforce

MDTs play a crucial role in the surgical management of STS by
providing a collaborative and multidimensional approach that
optimizes diagnosis, treatment planning, and overall patient care.
However, the availability of such teams is limited in SSA, leading
to inadequacies in STS management [12]. The absence of a
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well-functioning MDT comprising surgical oncologists, recons-
tructive surgeons, pathologists, and other healthcare professionals
may result in suboptimal surgical outcomes [21].

Inadequate workforce further exacerbates the challenges in STS
surgical management. As the incidence of STS rises, there is an
urgent need for an adequate number of surgical oncologists to
provide timely and effective interventions [21]. However, an
insufficient workforce contributes to delays in diagnosis, limited
treatment options, and compromised patient outcomes.

3.3.2 | Financial Constraints, Limited Healthcare
Facilities, and Inadequate Infrastructure

Socioeconomic factors significantly impact the surgical manage-
ment of STS in SSA. Financial limitations pose a significant barrier,
as many individuals lack the necessary resources to afford medical
expenses, including consultations, diagnostic tests, surgical proce-
dures, and postoperative care. Studies have highlighted the impact
of socioeconomic factors on STS management in SSA, with high
treatment abandonment rates due to financial constraints [14].
Limited financial resources restrict access to STS surgical manage-
ment, impeding optimal decision-making, and compromising
treatment outcomes [2].

Limited access to healthcare facilities and inadequate infrastructure
further compound the problem. Patients face challenges in acces-
sing specialized centers for surgical management, including
advanced imaging techniques, targeted therapies, and specialized
surgical techniques. Resource limitations in SSA contribute to dis-
parities in access to quality surgical care, particularly in remote or
rural regions where geographical barriers and a lack of healthcare
facilities hinder timely interventions [2, 12, 14].

3.3.3 | Limited Diagnostic Capacity

Diagnostic capacity is a significant challenge in STS surgical
management. A paucity of immunohistochemical studies in
resource-challenged environments results in misdiagnoses and
underreporting of STS cases. Limited diagnostic capabilities
hinder accurate and timely diagnosis, affecting the implemen-
tation of appropriate treatment strategies [10]. The lack of early
diagnosis and referral due to limited skilled personnel and
delayed processing of biopsy specimens impedes effective man-
agement [12]. Furthermore, insufficient resources for advanced
imaging techniques and timely histopathological diagnosis ex-
acerbate the diagnostic gaps. These limitations in diagnostic
capabilities pose a significant challenge to accurate and timely
diagnosis, hindering appropriate treatment strategies.

3.3.4 | Lack of Treatment Guidelines and Insufficient
Postoperative Rehabilitation and Supportive Care

Research and innovation gaps contribute to the challenges in
STS surgical management. The absence of clear treatment
guidelines for specific STS cases, such as ameloblastic fibro-
sarcoma and gastrointestinal stromal tumor (GIST), leads to
variations in management and potentially suboptimal outcomes

[5, 12]. The absence of clear guidelines for reconstructive sur-
gery timing and limited access to specialized surgical
techniques raise concerns regarding optimal surgical interven-
tions. Additionally, the lack of consensus on the role of
adjuvant therapy and the absence of long-term surveillance
protocols further contribute to the management gaps in SSA
[5, 10, 14, 19, 22].

Moreover, insufficient postoperative rehabilitation and sup-
portive care significantly impact treatment outcomes. The
absence of comprehensive care services such as physical ther-
apy, pain management, psychosocial support, and survivorship
care can lead to diminished quality of life and hinder long-term
recovery (Fasunla and colleagues; Brown and colleagues).
These gaps in postoperative care may result in increased com-
plications, prolonged recovery times, and potentially worse
overall treatment outcomes for patients with STS [10, 14]. As a
consequence, patients may experience reduced functional abil-
ities and a lower quality of life, which emphasizes the need for
improved supportive care strategies to enhance long-term
recovery and survival. Surgical management gaps are summa-
rized in Figure 1.

4 | Recommendations and Future Prospects

To enhance the surgical management of STS in SSA, several
targeted recommendations can be implemented. First, estab-
lishing continuous professional development programs is crucial.
These should offer specialized training and workshops tailored to
local challenges, similar to initiatives by AO Alliance and Global
Surgery Foundation (GSF), which enhance surgical care in
resource-limited settings [23]. In addition, strengthening funding
networks and fostering international collaborations is essential.
For example, Stanford University collaborates with the Ministries
of Health in Zambia and Rwanda to increase surgical capacity
and infrastructure through National Surgical Health Plans [24].
Such efforts are vital for improving STS management in SSA.

Investing in healthcare infrastructure is a critical step towards im-
proving surgical management. Adequate resources should be allo-
cated to developing and upgrading surgical facilities, acquiring
essential imaging equipment, and ensuring access to necessary
laboratory resources. By enhancing infrastructure, the capacity to
deliver high-quality surgical care can be significantly improved.
Additionally, to address limited diagnostic capacity in SSA, targeted
strategies are essential. Enhancing laboratory infrastructure through
initiatives like those by the African Society for Laboratory Medicine
can provide advanced diagnostic tools and equipment [25].
Investing in training programs for healthcare professionals, such as
those exemplified by the Uganda Cancer Institute's (UCI) efforts,
helps build local expertise [26]. Strengthening telemedicine and
remote diagnostic support can also bridge gaps in areas with limited
access to specialists. These combined efforts are crucial for
advancing diagnostic capabilities and improving patient outcomes.

Regular and systematic surgical audits should be conducted to
identify areas for improvement and ensure quality assurance in
surgical management. These audits would provide valuable in-
sights into performance monitoring, identification of best prac-
tices, and the overall enhancement of surgical care. Adopting a
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Surgical Management
Challenges of STS in SSA
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Limited Availability of Financial Constraints, Limited
Multidisciplinary Teams and Healthcare Facilities, and
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Limited Diagnostic Capacity

Lack of Treatment Guidelines
and Insufficient Postoperative
Care

Limited availability of Financial limitations and limited
comprehensive multidisciplinary access to healthcare facilities
teams. impact STS management.

Inadequate workforce contributes
to delays in diagnosis and
compromised outcomes.

Inadequate infrastructure hinders
access to specialized centers and
quality care.

Lack of immunohistochemical
studies and limited diagnostic
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diagnosis.

Insufficient resources for
advanced imaging techniques and

Absence of clear treatment
guidelines for specific STS cases.

Insufficient postoperative
rehabilitation and supportive care
services.

histopathological diagnosis.

FIGURE1 | Surgical management challenges of STS in SSA.

multidisciplinary approach is crucial for optimizing STS surgical
management. Effective collaboration among surgical oncologists,
reconstructive surgeons, pathologists, and other specialists is
essential for improving preoperative planning, surgical tech-
niques, and treatment outcomes. For instance, the UCI ex-
emplifies how to successfully implement MDTs, integrating
surgeons, oncologists, radiologists, and pathologists [26]. This
model has significantly improved treatment coordination and
patient outcomes, serving as a valuable example that other
countries can adopt to enhance their cancer care systems.

Furthermore, patient education should be prioritized and ex-
panded. The development of comprehensive patient education
programs can empower individuals, improve their under-
standing of the disease and treatment options, and actively
involve them in the decision-making process. These programs
should encompass important aspects of postoperative care, pain
management, wound care, rehabilitation exercises, and com-
munity awareness campaigns to ensure well-informed and en-
gaged patients. Additionally, SSA can benefit from adopting
guidelines such as those from the National Comprehensive
Cancer Network (NCCN), European Society for Medical
Oncology (ESMO), and National Institute for Health and Care
Excellence (NICE). These guidelines provide comprehensive
recommendations for the treatment of STS, covering surgical
resection, adjuvant therapies, chemotherapy, radiotherapy, and
management of metastatic disease [27-29]. Adapting these
guidelines to local contexts and resources could enhance the
quality of care and improve patient outcomes in the region.

Tailoring interventions based on insights gathered from pa-
tients, clinicians, and policymakers is crucial. Conducting
surveys and interviews to gather feedback and perspectives
can provide valuable information for designing interventions
that address the specific needs and challenges of the region.
Educational materials should be developed at appropriate lit-
eracy levels, and the involvement of caregivers and advocates
should be emphasized to ensure effective patient comprehen-
sion and engagement. Moreover, exploring and developing

affordable treatment options is necessary to mitigate the
financial burden on STS patients. Implementing strategies to
reduce treatment costs and facilitating access to necessary care
should be prioritized. Furthermore, establishing efficient
transportation networks can minimize travel costs and time
burdens for patients seeking surgical management, ultimately
improving accessibility to healthcare facilities.

Finally, implementing financial support programs to assist pa-
tients in accessing surgical management is of utmost impor-
tance. These programs can alleviate financial barriers and
ensure equitable access to treatment for all STS patients, irre-
spective of their socioeconomic background. Future recom-
mendations and prospects are summarized in Figure 2.

4.1 | Limitations

This paper, while striving to offer a comprehensive overview of STS
management in SSA, is inevitably constrained by several limitations.
One limitation is the complexity of the regional context within SSA,
which includes a diverse range of healthcare systems, resources,
and cultural practices. These variations impact access to medical
services, attitudes toward treatment, and overall management of
STS. Therefore, it is crucial to acknowledge that strategies and
recommendations must be adapted to these diverse contexts.

Another limitation is the reliance on available literature and data
related to STS management. The quality, completeness, and reli-
ability of these sources vary, which may affect the accuracy and
robustness of our analysis. Additionally, retrospective data and
small sample sizes in several studies may impact the generalizability
of the findings. Furthermore, the authors’ backgrounds, experi-
ences, and biases may subtly influence the perspectives and inter-
pretations presented, despite efforts to maintain objectivity.

A specific limitation noted is that the studies cited do not
appear to include control groups, making it difficult to attribute
improvements in outcomes solely to surgical interventions.
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Enhancing healthcare
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and tailored interventions
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Tailor interventions based on
insights from stakeholders.
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FIGURE 2 | Recommendations for enhancing surgical management of STS in SSA.
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Moreover, the predominance of English language sources may
exclude valuable information from researchers unable to pub-
lish in English-language journals, potentially limiting the
paper's inclusivity.

5 | Conclusions

The surgical management of STS in SSA demonstrates both
favorable outcomes and notable challenges. While surgical resec-
tion remains crucial for achieving desirable results, the region
encounters limitations concerning complete resection, high rates
of local recurrence, postoperative complications, and mortality.
Additionally, areas such as multidisciplinary care, access to spe-
cialized centers, workforce adequacy, comprehensive training, and
research advancements demand focused attention. To address
these gaps, recommendations include the enhancement of pro-
fessional development, investment in healthcare infrastructure,
adoption of a multidisciplinary approach, and improvement of
patient education. Implementation of these measures holds the
potential to enhance the surgical management and overall care of
STS in SSA, thereby improving regional patient outcomes.
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