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ABSTRACT

Background: The surgical education is different than other disciplines of medical training because the
education requires transfer of knowledge along with the surgical skills. Due to COVID-19 pandemic, the
conventional method of teaching learning activities had been affected. The aim of this study was to
analyze the impact of COVID-19 on post graduate surgical education during the pandemic.

Methods: A prospective cross sectional analytical study was conducted at National Academy of Medical
Sciences from February 2021 till June 2023. The study population were residents in General Surgery,
Orthopaedics and Trauma Surgery, Dental and maxillofacial surgery and Ear, Nose Throat (ENT) /Head and
Neck SurgeryPost Graduate programs who required skills training at National Academy of Medical
Sciences. The data was collected by structured questionnaire and the data analysis was done using
Microsoft Excel program and SPSS software for proportion of impact in different domains compared with
Likert scale values. The P value <0.05 was considered statistically significant.

Result: There was total 66 residents which included 29 from General surgery, 16 from Orthopedics and
trauma, 10 from Maxillofacial surgery and 11 from ENT Head and neck surgery. The residents who felt that
their elective surgical skills learning was affected was 57(86%) and the residents who felt that their
emergency surgical skills learning were affected by COVID-19 pandemic was 43(65%). The residents of
general surgery, orthopedic/ trauma surgery and ENT / Head and Neck surgery felt that most that their
elective surgical skills learning was affected. The emergency surgical skills learning was affected most in
ENT/Head and Neck surgery program.

Conclusion: There was a an impact of COVID-19 on learning elective skills. The learning of elective surgical
skills was affected most during COVID-19 pandemic and felt most in general surgery, orthopedics/trauma
surgery and ENT/head and neck training programs.
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INTRODUCTION

The World Health Organization declared an
outbreak of a novel corona virus COVID-19 as a
public health emergency of international concern
and was followed by the declaration of a
pandemic on March 11, 2020 [1,2]. Due to COVID-
19 pandemic all the academic activities including
examination and trainings had to be suspended
at National Academy of Medical Sciences for a
short duration [3]. The academic activities of
three year post graduate surgical training
programs which run with a standard and
structured curriculum had been affected due to
the COVID-19 pandemic. In order to address the
surgical resident education during the COVID-19
pandemic, the training of surgery residents was
continued by following the safety guidelines for
safety of residents and faculties. The different
modalities of training which have not been
described in the surgical curriculum were also
adopted to continue the surgical training process.
This can have a major impact on post graduate
surgery students’ knowledge and skills which
subsequently will have an impact in the quality of
surgical education.

There was an impact of COVID- 19 on the
academic neurosurgery [4] due to decrease in
adult and pediatric surgery numbers during
COVID-19 pandemic and cancellation of surgery
than delayed (P<0.0001). The research gap
identified here is whether the online training
courses and training programs can be applied to
surgical education without compromising the
quality of surgical education. Furthermore, the
impact of change in the surgery education
modality to online and virtual sessions also needs
to be assessed. The aim of this study is to analyze
the impact of COVID-19 pandemic on post
graduate surgical education at National Academy
of Medical Sciences.

METHOD

The National Academy of Medical Sciences
(NAMS) Kathmandu, Nepal has objective to
develop trained health human resources, make
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available high-quality health services and expand
research [5]. A cross-sectional analytical study
was conducted at National Academy of Medical
Sciences from February 2021 till June 2023. The
sample size was done using census method with
total number of residents in all programs of
surgical disciplines. The study population was the
residents in post graduate programs at National
Academy of Medical Sciences. The list of residents
in different programs requiring surgical skills
learning such as General Surgery, Orthopedics
and Trauma Surgery, Dental and maxillofacial
surgery and Ear, Nose Throat (ENT) /Head and
Neck Surgery in National Academy of Medical
Sciences were used as the sampling frame. The
inclusion criteria were the residents requiring
surgical skills learning at National Academy of
Medical Sciences and the residents who provide
written informed consent and the exclusion
criteria were the residents who were on leave
during COVID-19 pandemic and the international
residents who were not present during COVID-19
pandemic.  The data was collected using
structured questionnaire and the data analysis
was done using Microsoft Excel program and
SPSS software for proportion of impact in
different domains compared with Likert scale
values. The P value<0.05 was considered
statistically significant. The study approval was
taken from Institutional Review Board of National
Academy of Medical Sciences (No-13-16-7-2020).

RESULTS

The residents that felt their elective surgical skills
learning was affected was 86% and 65% residents
felt that their emergency surgical skills learning
was affected by COVID-19 pandemic (Figure 1).
Most of the residents (70%) faced some sort of
technical difficulties with on-line class rooms. The
total respondents agreed upon learning being
impacted on switching journal clubs and topic
presentation to online modality were 57% and
58% respectively. More than two third (77%) of
the respondents had their thesis project affected
by COVID-19 pandemic.
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Comparision of affected domains of teaching learning in various faculties
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Figure 1. The affected teaching learning domains among General Surgery(GS), Orthopaedics and
Trauma Surgery (OT), Dental and Maxillofacial surgery(MDS) and Otorhinolangology surgery(ORL)
during COVID-19 pandemic
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Figure 2: Bar graph showing the impact of COVID 19 on various learning aspects among residents of
General Surgery
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Figure 3: Bar graph showing the impact of COVID 19 on various learning aspects among residents of
Ear, Nose Throat /Head and Neck surgery(Otorhinolaryngology)
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Figure 4: Bar graph showing the impact of COVID 19 on various learning aspects among residents of
Orthopedic and Trauma surgery
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Figure 5: Bar graph showing the impact of COVID 19 on various learning aspects among residents of

Dental and maxillofacial surgery

The elective surgery skills learning was most
affected for general surgery residents (Figure 2)
and similar findings for ENT Head and Neck
residents (Figure 3) and Orthopedics and Trauma
surgery residents (Figure 4). The bed side clinical
teachings were most affected for maxillofacial
residents (Figure 5). The mean impact on learning
of elective surgery skills was 3.72, indicating a
significant impact whereas the mean impact on
learning of emergency surgery skills was affected
to a considerable extent, with a mean of 2.98.
Surgical training experienced a notable impact,
with an average score of 3.38. The ability to
conduct theses was also influenced, as reflected
by an average score of 3.37. Surgical knowledge
acquisition faced challenges, with an average
score of 2.70. Topic presentation was moderately
affected, scoring 3.33. Bedside clinical teaching
encountered a substantial impact, garnering an
average score of 3.91. Journal Club activities were
influenced to a certain degree, with an average
score of 2.76. Online Classrooms' effectiveness
scored 3.53, highlighting a significant shift in the

www.jkahs.org.np

JKAHS | Vol. 7 | No. 3 | Issue 21 | Sep - Dec 2024

learning environment. The usefulness of online
methods for academic group discussion received
an average score of 3.56, while online
teaching/learning technical difficulty was noted
with an average score of 2.74. These scores
collectively reveal the multifaceted challenges
posed by the pandemic on the surgical training
landscape during COVID-19. (Figure 2-5)

DISCUSSION

The COVID-19 pandemic has undeniably left a
notable imprint on surgical education and
training. However, there has been limited
exploration in the literature regarding the
enduring effects of the COVID-19 pandemic on
surgical education in Nepal. Ahmad H et al from
University of Southhampton, UK has raised
concerns regarding the ingenuities for medical
education that will emerge in the face of the
COVID-19 pandemic [6]. The concern is more in
the surgical education where there is need of
hands-on exposure to surgical procedures for the
surgical skills transfer for the training of surgical

-5-
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residents. Joshi et al. has also highlighted the
status of surgical education in low- and middle-
income countries and areas for improvement for
better quality surgical education which showed
the need of virtual simulation trainings in surgical
education in low- and middle-income countries
[7]. In countries like Nepal, the use of simulation
and virtual trainings will improve patient safety
during training of surgeons. In the time as
COVID-19 pandemic, the use of online teaching
modality and virtual simulation training kept the
surgical training programs meet their goals.

Transition to virtual education for surgical
trainee was global during pandemic [8]. There
have been many academic surgical programs
where the emergency Surgery Residency
programs were restructured during COVID-19
pandemic [9]. The shift to telemedicine has been
accelerated due to COVID-19 [10] and
telesurgery has also been shown to be effective
for remote education. Surgical training programs
faced considerable challenges, suggesting a need
for innovative approaches to maintain the quality
of training programs.

Elective surgery skills learning
opportunity have been significantly affected,
pointing towards the challenges in maintaining a
comprehensive training experience. Similarly,
emergency surgery skills learning opportunity
encountered notable difficulties, emphasizing the
disruptions caused by the pandemic on hands-on
emergency procedures. Clements JM [11] and
Coleman JR [12] also showed similar impact on
surgical training in the United Kingdom and the
USA. Gémez-Barrena E et al have reported abrupt
stoppage of scheduled surgery and clinics in
department of orthopaedic surgery and
traumatology for hospital resource
reorganization during COVID-19 pandemic in
Spain had direct impact on surgical training [13].
Contrary to a study by Muhammad et al which
showed that there has been positive impact
where the number of emergency surgical
procedures attended by residents were
reportedly increased during the pandemic,[14]
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more than half of our residents (65%) believe
their emergency surgical skills to be affected by
COVID-19, and similarly in a scoping review
focusing on neurosurgical practices by
Dokponou et al, despite increment in emergency
workload , marked reduction in surgical training
of resident is reported [15].

In a study by Qaedir et al, challenges in
developing clinical skills and operative skills due
the COVID-19 pandemic was faced by 70 % and
40% of the participants respectively [16] which
aligns with our study where 76% of residents
believe to have their surgical training affected by
COVID -19 pandemic with maximum effect (82%)
on Otolaryngology residents surgical training. It
was notable that the mean scores reflecting the
impact of COVID-19 on various training activities
were consistently higher for the
otorhinolaryngology department. This may be
due to the fact that they were the one most
exposed to the droplet contamination. Another
plausible explanation for this trend could be the
stringent personal protective equipment (PPE)
precautions and the reduced handling of causes
related to Otorhinolaryngology during the
COVID-19 pandemic. Given the nature of
respiratory-related concerns and the potential for
virus transmission through aerosolized particles,
Otorhinolaryngologists likely had to adhere to
strict safety protocols, impacting their ability to
conduct certain procedures and engage in
hands-on training. The direct impact of this can
be seen over surgical skills and confidence of
surgical residents, and also has contributed to
skill decay of the surgical trainees [17,18]. Comer
B T et al from University of Kentucky, University
Hospitals Cleveland Medical Center and
Georgetown University in the United States have
highlighted the current and future implications of
otolaryngology — head and neck surgery
education in the setting of COVID-19[19].

Additionally, while operative experience is
only one aspect of surgical training, other areas
of training such as thesis conduction, surgical
topic

knowledge acquisition, learning by
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presentation, and bedside clinical teaching have
also been affected, showcasing the diverse effects
of the pandemic on different aspects of surgical
education. The thesis project of more than two
thirds (77%) of the residents have been affected
by COVID-19 pandemic, which is comparable to
study by Keswani et al where 70 % of the
respondents agree upon COVID-19 affecting
their research projects [20].The residents felt that
the bed side teaching in groups could not be
done during the pandemic due to risk of COVID-
19 transmission emphasizing the difficulties in
providing hands-on clinical skills learning and
bed side clinical learning experiences during the
pandemic. Journal club activities were affected to
a certain degree but in magnitude was the least
affected.

Despite the overwhelming negative
impact of COVID-19 on surgical training, on a
positive note, the transition to online learning, as
seen in the evaluation of the effectiveness of
virtual classrooms and the utility of online
methods for academic group discussions [21,22].
As in our study, where all respondents from
general surgery agreed upon online classrooms
being effective for academic group discussion
and learning opportunities, most of the
respondents from general surgery in a study from
Wise et al considered online classes to be similar
or better than in person instructions [23]. In an
experience of Plastic and Reconstructive surgery
training at Guy and St. Thomas Hospital, London,
UK, Sleiwah A et al. [24]. have concluded that the
virtual learning utilizing webinars has enabled
continuous  professional  development. In
Nepalese context, the technical difficulty with
online classrooms felt by the residents may be
due to lack of prior exposure to remote teaching
learning experience, poor internet connection
and lack of adequate training on platforms like
Zoom and Microsoft Teams which also aligns with
the statement by Spencer et al. [25]. The technical
difficulties associated with online
teaching/learning highlight the learning curve
and infrastructure gaps that need to be
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addressed to ensure a smooth transition to online
teaching/learning platforms.

Although there is no substitute for hands-
on learning through operative experience and
direct patient care, the innovative techniques like
the flipped classroom model, online practice
questions, teleconferencing instead of in-person
lectures, involving residents in telemedicine
clinics, procedural simulation, and the facilitated
use of surgical videos for maintaining surgical
resident education [26] may be ways to mitigate
the loss of learning exposure during pandemic as
COVID-19. These innovative solutions utilizing
technology may help to bridge the educational
gap for surgical residents during this
unprecedented circumstance. Ehrlich H et al has
concluded that the spread of COVID-19 will
decline but the use of virtual learning in surgical
education should continue to grow [27]. The
recommendations to incorporate virtual learning
at each level of surgical education creates a
constant flow of technological exposure and at
present, virtual learning serves as a means to
improve surgical education by creating easily
accessible platforms for distributing knowledge
and practicing skills, not as a full replacement for
hands-on clinical experiences.

CONCLUSION

The learning of elective surgical skills was
affected most and emergency surgical skills to
some extent during COVID-19 pandemic,
however felt most in general surgery,
orthopedics/trauma surgery and ENT/head and
neck training programs. The COVID-19 pandemic
has necessitated a reevaluation of traditional
teaching methods and the implementation of
innovative strategies to ensure the continued
excellence of surgical training programs in the
face of unprecedented challenges. The academic
programs requiring hands on training for skills
transfer should also use virtual and simulation
training strategies.

Study Limitation: The use of data on elective
and emergency operative case volume would
have provided additional findings on impact of
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COVID-19 on surgical skills acquisition
opportunity for residents. In addition, the
experience from multiple institutions would have
provided stronger evidence for recommendation.
Author Contributions:

AJ reviewed the literature, conceptualized and
designed the research; AJ did data collection,
AJ,PLSP did further literature review, data
analysis and prepare result, AJ, PL, SP drafted the
manuscript; and all authors reviewed the
manuscript and approved the final version of the
manuscript. All authors agreed to be accountable
for all aspects of the research work. Note: AJ, PL
and SP are abbreviated name authors of Anip
Joshi, Prajjwal Luitel and Sujan Paudel.
Acknowledgements: We would like to
acknowledge the participants who volunteered
to participate in this study.

Ethical Approval: This research was approved
by IRB of National Academy of Medical Sciences
with the reference number of 13 on 14 July,

2020

Consent/Assent: 1: Informed written consent
was obtained from the all the participants before
data collection.

Data Availability Statement: Data that support
the findings of this study are available from the
corresponding author upon reasonable request.

REFERENCES

Conflicts of Interest: Author(s) declare no
conflict of interest

Source of Funding:

The author(s) received no external fund for this
research)

Layman summary: As COVID-19 pandemic had
impacted the surgical training programs globally,
we aimed to document this unique scenario
where the restrictions measures for COVID-19
had impacted surgical training program including
various teaching/learning domains at our
institution. This article evaluated the perspectives
of surgical residents from 4 programs which
required hands-on skill learning opportunities -
General surgery, Orthopaedics,
Otorhinolaryngology and Dental & Maxillofacial
surgery. Furthermore, the research aims to
identify gaps that have surfaced in various
aspects of surgical training in our context,
shedding light on the specific challenges and
possible solutions.

This research clearly highlights the
possible changes to be adopted in surgical
training programs for similar situations in the
future which can be utilized to maintain the
quality of surgical training programs.

1. WHO Director-General's opening remarks at the media briefing on COVID-19.
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-

media-briefing-on-covid-19---11-march-2020: World Health Organization;11 March 2020.

2. COVID-19 Public Health Emergency of International Concern (PHEIC) Global research and innovation
forum. https://www.who.int/publications/m/item/covid-19-public-health-emergency-of-international-
concern-(pheic)-global-research-and-innovation-forum: World Health Organisation;12 February 2020.

3. Notice_for_Closing_academic_activities_due_to_covid19.
https://nams.org.np/files/Notice for Closing academic activities due to covid19.jpg: National Academy

of Medical Sciences; 19 March 2020.

4. Khalafallah AM, Jimenez AE, Lee RP. Impact of COVID-19 on an Academic Neurosurgery Department:
The Johns Hopkins Experience. World Neurosurg 2020, 139: 877-884

DOl:https://doi.org/10.1016/j.wneu.2020.05.167

5. About National Academy of Medical Sciences(NAMS). https://nams.edu.np/en: National Academy of

Medical Sciences

6. Ahmed H, Allaf M, Elghazaly H. COVID-19 and medical education Lancet Infect Dis 2020

https://doi.org/10.1016/ S1473-3099(20)30226-7

7. Joshi A, Segura BB, Anwer M et al. An International Collaborative Study on Surgical Education for Quality

www.jkahs.org.np

JKAHS | Vol. 7 | No. 3 | Issue 21 | Sep - Dec 2024



https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://nams.org.np/files/Notice_for_Closing_academic_activities_due_to_covid19.jpg
https://doi.org/10.1016/j.wneu.2020.05.167
https://nams.edu.np/en
https://doi.org/10.1016/

Joshi et.al. Impact of COVID-19 on PG Surgical Education ........................

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Improvement (ASSURED): A Project by the 2017 International Society of Surgery (ISS/SIC) Travel
Scholars International Working Group. World J Surg 2020, 44:1400-1411

Hope C, Reilly JJ, Griffiths - G, Lund - J, Humes - D. The impact of COVID-19 on surgical training: a
systematic review. 2021 [cited 2023 Dec 17];25:505-20. Available from: https://doi.org/10.1007/s10151-
020-02404-5

Nassar AH, Zern NK, Mcintyre L K et al. Emergency Restructuring of a General Surgery Residency
Program During the Coronavirus Disease 2019 Pandemic: The University ofWashington Experience.
JAMA Surg 2020 doi:10.1001/jamasurg.2020.1219

Forbes RC, Solorzano CC, Concepcion BP. Surgical telemedicine here to stay: More support from a
randomized controlled trial on postoperative surgery visits. The American Journal of Surgery 2020, 219:
880e-881 DOI: https://doi.org/10.1016/j.amjsurg.2020.03.033

J M Clements, J R Burke, C Hope, D M Nally, B Doleman, L Giwa, G Griffiths, J N Lund, The quantitative
impact of COVID-19 on surgical training in the United Kingdom, BJS Open, Volume 5, Issue 3, May 2021,
zrab051, https://doi.org/10.1093/bjsopen/zrab051

Coleman JR, Abdelsattar JM, Glocker RJ; RAS-ACS COVID-19 Task Force. COVID-19 Pandemic and the
Lived Experience of Surgical Residents, Fellows, and Early-Career Surgeons in the American College of
Surgeons. J Am Coll Surg. 2021 Feb;232(2):119-135.€20. doi: 10.1016/j.jamcollsurg.2020.09.026. Epub
2020 Oct 16. PMID: 33069850; PMCID: PMC7561602

Gomez-Barrena E, Rubio-Suarez JC, Fernandez-Baillo N et al. Limiting spread of COVID-19 in an
orthopaedic department—a perspective from Spain. Journal of Surgical Case Reports 2020,4:1-3 doi:
10.1093/jscr/rjaa095

Shafique MS, Arham M, Fatima S, Bhatti HW. Impact of the COVID-19 Pandemic on Surgical Education
and Training: A Resident Survey in a Developing Country. Cureus [Internet]. 2023 Sep 15 [cited 2023 Dec
171;15(9). Available from: /pmc/articles/PMC10576859/

Dokponou YCH, Nyalundja AD, Madjoue ADO, Dossou MW, Badirou O, Agada N, et al. COVID-19 impact
on the global neurosurgery resident training course and admission: A scoping review. Surg Neurol Int
[Internet]. 2023 Jan 1 [cited 2023 Dec 17];14(96). Available from: /pmc/articles/PMC10070250/

Qedair JT, Alnahdi WA, Mortada H, Alnamlah AA, Almadani RZ, Hakami AY. The lasting impact of
COVID-19 on surgical training from the perspective of surgical residents and consultants in Saudi
Arabia: a nationwide cross-sectional study. BMC Med Educ [Internet]. 2023 Dec 1 [cited 2023 Dec
171;23(1). Available from: https://pubmed.ncbi.nlm.nih.gov/37170315/

Fu MZ, Islam R, Singer EA, Tabakin AL. The Impact of COVID-19 on Surgical Training and Education.
Cancers 2023, Vol 15, Page 1267 [Internet]. 2023 Feb 16 [cited 2023 Dec 17];15(4):1267. Available from:
https://www.mdpi.com/2072-6694/15/4/1267/

Nofi C, Roberts B, Demyan L, Sodhi N, DePeralta D, Zimmern A, et al. A Survey of the Impact of the
COVID-19 Crisis on Skill Decay Among Surgery and Anesthesia Residents. J Surg Educ [Internet]. 2022
Mar 1 [cited 2023 Dec 17];79(2):330. Available from: /pmc/articles/PMC8445777/

Comer BT, Gupta N, Mowry SE et al. Otolaryngology Education in the Setting of COVID-19: Current and
Future Implications. Oto Head Neck Sur 2020:1-5 doi:10.1177/0194599820923621

Keswani SG, Parikh UM, Gosain A, Ghaferi AA, Thomas JS, Dudeja V, et al. Impact of the coronavirus
disease 2019 pandemic on surgical research and lessons for the future. Surgery [Internet]. 2021 Feb 1
[cited 2023 Dec 17];169(2):257-63. Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7502013

Figueroa F, Figueroa D, CalvoMena R, Narvaez F, Medina N, Prieto J. Orthopedic surgery residents'
perception of online education in their programs during the COVID-19 pandemic: should it be
maintained after the crisis. Acta Orthop. 2020 dot: 10.1080/17453674.2020.1776461

Pelargos PE, Chakraborty A, Zhao YD, Smith ZA, Dunn IF, Bauer AM. An evaluation of neurosurgical
resident education and sentiment during the coronavirus disease 2019 pandemic: A North American
Survey. World Neurosurgery. 2020;140:e381-e386. doi: 10.1016/j.wneu.2020.05.263

www.jkahs.org.np JKAHS | Vol. 7 | No. 3 | Issue 21 | Sep - Dec 2024



https://doi.org/10.1007/s10151-020-02404-5
https://doi.org/10.1007/s10151-020-02404-5
https://doi.org/10.1016/j.amjsurg.2020.03.033
https://doi.org/10.1093/bjsopen/zrab051
https://pubmed.ncbi.nlm.nih.gov/37170315/
https://www.mdpi.com/2072-6694/15/4/1267/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7502013

Joshi et.al. Impact of COVID-19 on PG Surgical Education ........................

23.

24.

25.

26.

27.

Wise CE, Bereknyei Merrell S, Sasnal M, Forrester JD, Hawn MT, Lau JN, et al. COVID-19 Impact on
Surgical Resident Education and Coping. J Surg Res [Internet]. 2021 Aug 1 [cited 2023 Dec 17];264:534.
Available from: /pmc/articles/PMC7877215/

Sleiwah A, Mughal M, Hachach-Haram N et al .COVID-19 Lockdown Learning: The uprising of Virtual
Teaching, Journal of Plastic, Reconstructive & Aesthetic Surgery 2020.
https://doi.org/10.1016/j.bjps.2020.05.032

Spencer K, Singer EA, Girda E. Immuno-oncologic care during COVID-19: Challenges and opportunities
for improving clinical care and investigation. J Cancer Biol. 2021;2(3):75-82. doi:
10.46439/cancerbiology.2.029

Chick RC, Clifton GT, Peace KM et al. Using Technology to Maintain the Education of Residents During
the COVID-19 Pandemic.Journal of Surgical Education 2020 https://doi.org/10.1016/j.jsurg.2020.03.018
Haley Ehrlich H, McKenney M, Elkbuli A. We Asked the Experts: Virtual Learning in Surgical Education
During the COVID-19 Pandemic—Shaping the Future of Surgical Education and Training. World J Surg
2020, 44:2053-2055 https://doi.org/10.1007/s00268-020-05574-3

www.jkahs.org.np JKAHS | Vol. 7 | No. 3 | Issue 21 | Sep - Dec 2024



https://doi.org/10.1016/j.bjps.2020.05.032
https://doi.org/10.46439/cancerbiology.2.029
https://doi.org/10.1016/j.jsurg.2020.03.018
https://doi.org/10.1007/s00268-020-05574-3

