
	 2	 Comparison of 5-Year Oncological Outcomes of Locally Advanced Rectal Cancer Patients
		  Treated with Radiotherapy versus Without Radiotherapy: A Real-World Single-Center
 		  Retrospective Study
		  Mookda Nivaarrarsuwonnakul
	 11	 Foreign Body in the Rectum: A Case Series of 20 Patients (2021–2025)
		  Ashutosh Singh, Abishek Singh, Shaik Hussain, Dhananjay Talaviya
	 15	 Retrospective Review on Open-Heart Surgery in Buriram Hospital Starting Now  
		  and Moving Forward to the Future
		  Warach Taksinachanekij
	 20	 Single-Surgeon Experience with 2,790 Consecutive Elective Groin Hernia Repairs
		  Under Local Anesthesia: Outcomes and Technical Considerations
		  Phichai Phongmanjit
	 29	 The Critical Window for Appendicitis Diagnosis: A Time-Based Analysis of Rupture Risk
		  Tin Artavatkun, Siripong Sirikurnpiboon

		  CASE REPORTS
	36	 Colonic Hypoganglionosis in an Adult Female: A Case Report 
		  Senthil VK, Somanathan Menon, Kumar Hari Rajah, Fitzgerald Henry
	 40	 Progression of Vascular Pythiosis and Management of Intra-Abdominal Arterial 
		  Involvement
		  Titi Saichuea, Nuttapon Susaengrat

		  REVIEW  ARTICLE
	 45	 The Current Surgical Management of Complicated Left-Sided Colonic Diverticulitis: 
		  Narrative Review Article 
		  Kumar Hari Rajah

ORIGINAL  ARTICLES

Official Publication of The Royal College of Surgeons of Thailand

Volume 47  Number 1
January - March 2026

THE THAI JOURNAL OF

SURGERY

E-ISSN 2697-5858

	 1	 Editorial
		  Kusuma Chinaroonchai 

EDITORIAL



The Royal College of Surgeons of Thailand
Secretariat Office :
Royal Golden Jubilee Building, 2 Soi Soonvijai, New Petchburi Road, 
Bangkok 10310, Thailand

OFFICERS  2025 - 2027
	 President	 :	 Thanyadej Nimmanwudipong
	 President-Elect	 :	 Bannakij Lojanapiwat
	 Vice President	 :	 Vitoon Chinswangwatanakul
	 Secretary General	 :	 Chumpol Wongwanit
	 Assistant Scretary	 :	 Kusuma Chinaroonchai
	 Treasurer	 :	 Srila Samphao
	 Members	 :	 Anon Chotirosniramit
			   Pornprom Muangman
			   Suthep Udomsawaengsup
	 Past Presidents	 :	 Udom  Poshakrisna
			   Sem  Pring-Puang-Geo
			   Kasarn  Chartikavanij
			   Charas  Suwanwela
			   Thira  Limsila
			   Kijja  Sindhvananda
			   Arun  Pausawasdi
			   Kitti  Yensudchai
			   Thongueb  Uttaravichien
			   Chomchark  Chuntrasakul
			   Prinya  Sakiyalak
			   Vithya  Vathanophas
			   Naronk  Rodwarna
			   Nopadol  Wora-Urai
			   Soottiporn  Chittmittrapap
			   Vajarabhongsa  Bhudhisawasdi
			   Parinya Thavichaigarn
			   Tanaphon  Maipang
			   Paisit Siriwittayakorn
			   Pramook Mutirangura
			   Apirag Chuangsuwanich

BOARD  OF  DIRECTORS 
	 	 General Surgeons	 Thawatchai Akaraviputh
	 	 Pediatric Surgeons	 Monawat Ngerncham 
	 	 Plastic & Reconstructive Surgeons	 Apichai Angspatt
	 	 Thoracic Surgeons	 Surin Woragidpoonpol 
	 	 Neurosurgeons	 Ake Hansasuta	
	 	 Urological Surgeons	 Apirak Santi-ngamkun	
	 	 Colorectal Surgeons	 Boonchai Ngamsirimas	
	 	 Orthopedic Surgeons	 Kongkhet Riansuwan
	 	 Vascular Surgeons	 Piyanut Pootracool	
	 	 Trauma Surgeons	 Somprasong Tongmeesee
	 	 Oncology Surgeons	 Sukchai Satthaporn



Editorial Board

First Editor :	 Thongdee  Shaipanich	 (The Royal College of Surgeons of Thailand)

Emeritus Editor :	 Soottiporn  Chittmittrapap	 (Chulalongkorn University, Thailand)
	 Nopadol  Wora-Urai	 (Phramongkutklao Hospital, Thailand)
	 Pornchai  O-charoenrat	 (MedPark Hospital, Thailand)
	 Panuwat Lertsithichai	 (Ramathibodi Hospital, Mahidol University, Thailand)

Editor-in-Chief :	 Potchavit Aphinives 	 (Khon Kaen University, Thailand)

Editorial Team :	 Ajjana Techagumpuch	 (Thammasat University, Thailand)
	 Doonyapat Sa-Nguanraksa	 (Siriraj Hospital, Mahidol University, Thailand)
	 Kaweesak Chittawatanarat 	 (Chiang Mai University, Thailand)
	 Kusuma Chinaroonchai	 (Siriraj Hospital, Mahidol University, Thailand)
	 Saritphat Orrapin	 (Thammasat University, Thailand)
	 Siripong Sirikurnpiboon	 (Rajavithi Hospital, Thailand)
	 Suphakarn Techapongsatorn	 (Vajira Hospital, Navamindradhiraj University, Thailand)
	 Surasak Sangkhathat 	 (Songkla University, Thailand)
	 Wiwat Leewiriyaphan	 (Lampang Hospital, Thailand)

Advisory Board:	 Thanyadej Nimmanwudipong	 (Siriraj Piyamaharajkarun Hospital, Faculty of Medicine 
		  Siriraj Hospital, Mahidol University, Thailand)
	 Pornchai O-charoenrat	 (MedPark Hospital, Thailand)
	 Panuwat Lertsithichai	 (Ramathibodi Hospital, Mahidol University, Thailand)

E-ISSN 2697-5858

Published quarterly by : The Royal College of Surgeons of Thailand

Official Publication of The Royal College of Surgeons of Thailand

	 The	 THAI
	 Journal of	 SURGERY



About the Journal
	 The Thai Journal of Surgery is the official publication of The Royal 
College of Surgeons of Thailand and is issued quarterly.
	 The Thai Journal of Surgery invites concise original articles in 
clinical and experimental surgery, surgical education, surgical history, 
surgical techniques, and devices, as well as review articles in surgery and 
related fields. Papers in basic science and translational medicine related 
to surgery are also welcome.

Aim & Scope
	 The Thai Journal of Surgery is dedicated to serving the needs of 
the members of The Royal College of Surgeons of Thailand, specifically 
the younger researchers and surgical trainees who wish to have an outlet 
for their research endeavors. The Royal College strives to encourage and 
help develop Thai Surgeons to become competent researchers in all their 
chosen fields. With an international outlook, The Thai Journal of Surgery 
welcomes submissions from outside of Thailand as well.

Copyright Notice
	 Articles must be contributed solely to The Thai Journal of Surgery 
and when published become the property of The Royal College of Surgeons 
of Thailand. The Royal College of Surgeons of Thailand reserves copyright 
on all published materials and such materials may not be reproduced in 
any form without written permission. 
	 Manuscripts submitted for publication should be sent via online 
submission through https://he02.tci-thaijo.org/index.php/ThaiJSurg/about/
submissions.
 
Manuscripts 
	 Manuscripts should be in the Microsoft Word Document format 
(.doc or .docx) only, with double spacing and 2.54 cm margins. The font 
used for the main text should be 12 pt. Times New Roman. Separate 
pages: title and abstract page, full paper, acknowledgments, references, 
individual tables, abstract in Thai (optional), and legends. Number pages 
consecutively, beginning with the title and abstract page. Type the page 
number in the footer of each page (center alignment). Metric measure-
ments should be used. Generic names for drugs should be used and if 
trade name is mentioned, it should be put in parenthesis.
	 The title and abstract page of the manuscript should be typed on a 
separate sheet and should contain the following information: 
	 1. Title of the paper
	 2. Full name of Author(s), with academic degree(s)
	 3. Name of department and institution to which the author is af-
filiated.
	 4. Abstract should not exceed 300 words. 
	 5. At least 3 keywords 
	 6. Corresponding author or principal contact for editorial corre-
spondence

	 7. Short running title and sources of funding, if any
	 8. Declaration that the manuscript has been proofread by the Jour-
nal’s recommended Proofreading Service

Illustrations and Tables 
	 All photographs and original drawings should be professionally 
made or drawn and uploaded as jpeg, png, tiff files with at least 300 
ppi resolution. Typewritten or freehand lettering is not acceptable. The 
illustration should be numbered along with an appropriate description 
(legend/caption). Each table should be prepared on a separate sheet and 
should be numbered consecutively as mentioned in the text and each must 
have a title. All tables should be typed directly on the page using the table 
function in Microsoft Word and not copied and pasted. All columns must 
be in separated cells, but related rows in any column can be in the same 
cell. Otherwise, it is best to have 1 cell per item (name or number). Ab-
breviations in the table must be defined, either in the table or in a footnote 
to the table. See a concise example in the Journal's website. 
References 
	 References must be listed on a separate sheet in numeric order 
as referred to in the article, not alphabetically. A simplified Vancouver 
system is used. Only references mentioned in the text should be listed 
and should be selective with no more than 30 references except under 
unusual circumstances. Number references consecutively in the order 
in which they are first mentioned in the text. Identify references in text, 
tables, and legends by Arabic numerals (in superscript). The references 
must be verified by the author(s) against the original documents. Example 
forms of references are given below. 
	 1.	 Standard Journal Article: 
	 List all authors when three or less; when four or more, list only the 
first three and add et al. 
		  o	 Soter NA, Wasserman SI, Austen KF. Cold urticaria: release 

into the circulation of histamine and eosinophil chemotactic 
factor of anaphylaxis during cold challenge. N Engl J Med 
1976; 294:687- 90.

	 2.	 Corporate Author: 
		  o	 The Committee on Enzymes of the Scandinavian Society for 

Clinical Chemistry and Clinical Physiology. Recommended 
method for the determination of gamma glutamyltransferase 
in blood. Scand J Clin Lab Invest 1976; 36:119-25. 

		  o	 American Medical Association Department of Drugs. AMA 
drug evaluations. 3rd ed. Littleton:  Publishing Sciences 
Group, 1977. 

	 3.	 Personal Author(s): 
		  o	 Osler AG. Complement: mechanisms and functions. Engle-

wood Cliffs: Prentice - Hall, 1976. 
	 4.	 Editor, Compiler, Chairman as Author: 
		  o	 Rhooder AJ, Van Rooyen CE, comps. Textbook of virology: 

for students and practitioners of medicine and the other health 

	 The	 THAI
	 Journal of	 SURGERY

Official Publication of The Royal College of Surgeons of Thailand

Author Guidelines



sciences. 5th ed. Baltimore: Williams & Wilkins, 1968.
	 5.	 Chapter in a Book: 
		  o	 Weinstein L, Swartz MN. Pathogenic properties of invading 

microorganisms. In: Sodeman WA Jr. Sodeman WA, eds. 
Pathologic physiology: mechanisme of disease. Philadelphia: 
WB Saunders, 1974:457-72. 

	 6.	 Agency Publication: 
		  o	 National Center for Health Statistics. Acute conditions: 

incidence and associated disability, United States, July 
1968-June1969. Rockville. Md.: National Center for Health 
statistics, 1972.  Vital and health statistics. Series 10: Data 
from the National Health Survey, No. 69: (DHEW publication 
no. (HSM) 72-1036). 

	 7.	 Newspaper Article: 
		  o	 Shaffer RA. Advances in chemistry are starting to unlock 

mysteries of the brain: discoveries could help cure alcoholism 
and inso mnia, explain mental illness. How trhe messengers 
work. Wall Street Journal 1977 Aug 12:(col. 1), 10(col.1). 

	 8.	 Magazine Article: 
		  o	 Roueche B. Annals of medicine: the Santa Claus culture. The 

New Yorker 1971 Sep 4:66-81. 9.
	 9.	 The use of the article’s Digital Object Identifier (DOI):  
	 An article can be referenced using only the DOI for electronic 
Journals and online articles or the DOI can be used in addition to standard 
referencing to print articles. 
		  o	 Chirappapha P, Arunnart M, Lertsithichai P, et al. Evaluation 

the effect of preserving intercostobrachial nerve in axil-
lary dissection for breast cancer patient. Gland Surg 2019. 
doi:10.21037/gs.2019.10.06. 

		  o	 Chirappapha P, Arunnart M, Lertsithichai P, et al. Evaluation 
the effect of preserving intercostobrachial nerve in axillary 
dissection for breast cancer patient. Gland Surg 2019;8:599- 
608. doi:10.21037/gs.2019.10.06. 

Abbreviations 
	 Use only standard abbreviations of commonly used approved ab-
breviations. Avoid abbreviations in the title. The full term for which an 
abbreviation stands should precede its first use in the text unless it is a 
standard unit of measurement.

Statistics  
	 All statistical analyses and the statistical software used must be 
concisely described. Descriptive statistics for quantitative variables must 
include an appropriate central tendency measure (e.g., mean or median) 
as well as a corresponding measure of spread (e.g., standard deviation or 
range or interquartile range). Categorical variables must be summarized 
in terms of frequency (counts) and percentage for each category. Ordinal 
variables can be summarized in terms of frequency and percentage, or as 
quantitative variables when appropriate. Statistical tests must be named and 
p-values provided to 3 decimal places. P-values less than 0.001 should be 
written “< 0.001” and p-values approaching 1 should be written “0.999”. 
	 All statistical estimates (e.g., mean differences, odds ratios, risk 
ratios, hazard ratios, regression coefficients, and so on) must have cor-
responding 95% confidence interval limits. All statistical models used 

must be briefly described. Uncommon or unusual methods used should 
be referenced. Authors should refrain from over-modeling their dataset; 
for example, multivariable analyses of datasets with small sample sizes 
(e.g., < 100), or few outcomes (e.g. < 10), could be unreliable. Relative 
risks of categories in a categorical risk factor should be compared to its 
own reference category, which must be indicated, for example, in a table 
of multivariable analysis. 
	 Randomized controlled trials should be analyzed using the intention-
to-treat principle, and as treated analysis should be applied as well if there 
are significant cross-overs. Further details of statistical issues are available 
here (http://www.icmje.org/icmje-recommendations.pdf). 

Standards of Reporting for Research Articles 
	 Authors are advised that the Thai Journal of Surgery adheres to 
standards set by the International Committee of Medical Journal Editors 
(ICMJE) and the Committee on Publication Ethics (COPE). Reporting 
guidelines that authors should consult and follow include the CONSORT 
Guidelines for randomized controlled trials; PRISMA Guidelines for sys-
tematic reviews and meta-analyses of randomized controlled trials, MOOSE 
Guidelines for systematic reviews, and meta-analysis of observational 
studies; STROBE Guidelines for observational studies; and ARRIVE 
Guidelines for animal research. Details of these and other guidelines can 
be obtained from https://www.equator-network.org/reporting-guidelines/.
 
Common Format for Research Articles 
(see Format https://bit.ly/3IaP4ZB)

	 Abstract: should be no more than 300 words in length, and written 
in a structured format, including the following headings: Objective, which 
can include some background material of 1 to 2 sentences in length, but 
mainly describing the research question; Methods, concisely describing 
the research design and data procurement; Results, describing the main 
findings of the study; and Conclusion, which should concisely answer 
the research question, and no more. Below the abstract, a list of keywords 
should be provided. 
	 Main text:  should be written in a structured format, including 
the following headings.  Introduction should describe the rationale of 
the study within the context of current knowledge; the gap in knowledge 
with which the research study will fill must be clearly pointed out and a 
research question explicitly stated. Methods (and patients, if applicable) 
should clearly describe the details of research methodology and patient or 
research volunteer recruitment according to Guidelines for each type of 
research as listed above (…), and how the data was collected and analyzed. 
A short description of statistics used, and the software and references if 
appropriate, must be provided. A note on Ethics Committee approval, if 
applicable, must be given. Results should include data or summaries of 
patient or volunteer characteristics, summaries of risk factors or covariates 
and outcomes, presented in tabular, graphical or descriptions in the text 
as appropriate, without significantly duplicating one another. Results of 
statistical analyses must be clearly displayed and should include point 
estimates, standard errors, statistical tests, p-values, and 95% confidence 
intervals as detailed (…). Analyses not shown but referred to must not 
change the conclusions or outcomes. Discussion, which must fully de-
scribe the implications of the research results, should include a concise 



literature review of previous published, related results. These related results 
must be compared with those of the authors’ study, and the differences 
clearly stated along with plausible explanations. New unexpected find-
ings, especially from subgroup analyses or those for which the research 
was not designed, should be considered hypothetical and stated as such. 
Any plausible, relevant clinical application should be indicated. Finally, 
any significant limitations of the study must be mentioned and possible 
extensions of research should be briefly provided. Conclusion, which 
should be concerned with answering the research question posed by the 
current study, should not be summarizing results of previous studies or 
recommendations. An Acknowledgement section can be added at the 
end of the article. The Reference list should be in the format as described 
previously. 

Basic Science and Translational Research
	 Use the common format. Emphasis is on clinician comprehension. 
The Abstract uses the same common structured format. In the Main text, 
the Introduction, in addition to the usual context setting and rationale, 
should also contain explanations and descriptions of basic science concepts 
at the level of the educated layman. The Methods section should still be 
concise with sufficient detail for others to replicate the experiment, but 
one or two paragraphs in between explaining basic processes in plain 
English would be helpful. In the Results section, similar conciseness is 
still the rule, but a brief simplified summary of the findings should be 
provided. In the Discussion, clinical implications should be clearly stated. 
The Conclusion, again, should answer the research question. 
 
Case Series and Case Reports 
	 We encourage publication of case series or case reports if a com-
prehensive review of the literature is included, with the aim of helping 
the clinician manage rare and challenging diseases or conditions based 
on best available evidence in conjunction with practical, local experience. 
For the Thai Journal of Surgery, this implies that the case report format 
differs somewhat from that of the common format for research articles. 
	 Abstract: Need not be structured. State objective of the case 
presentation, present a summary of the case, the outcome and learning 
points in one concise paragraph. 
	 Main text:  An Introduction is required to set the importance or 
relevance of the case within the current clinical context, based on a com-
prehensive literature review. A brief review of anatomy and pathology, or 
pathophysiology can be provided. Report of the case then follows with 
sufficient details on clinical presentation, diagnostic work up, interesting 
features, and decision making, to be useful for other surgeons. Surgical 
management should be concisely described and should be accompanied 
by high-resolution photographs or high-quality drawings and diagrams, 
if possible. Unique features of the case, and typical or general features 
should be distinguished. Results of management and follow-up informa-
tion should be provided.  Discussion then places the clinical, diagnostic, 
surgical and pathological features of the case within current knowledge or 
context and provides reasons for decision making and surgical manage-
ment or otherwise. Wider implications of the case should be emphasized; 
for example, when management contradicts existing guidelines or when 
feasibility of some never-before performed surgery has been demonstrated. 

The Conclusion simply summarizes the case in terms of management 
implications.

Narrative Review Articles
	 Abstract:  No structure is required. A description of the aims of 
the article and contents should be sufficient.  
	 Main text:  An Introduction serves to set the rationale or objec-
tive of the review. While systematic reviews focus on narrow research 
questions with aims of obtaining generalizable knowledge, the narrative 
review is education-based. The main content can be structured in any-
way as is necessary for adequate comprehension. Finally, a Conclusion 
summarizes the content in greater detail than the abstract, emphasizing 
recent developments or future research. 

Special Articles
	 Special articles are often solicited and may have no standard 
structure. But some structure will aid understanding or entice readers. 
	 Abstract:  A brief description of aims and content is sufficient. 
	 Main text:  An Introduction to set the aims of the article. The main 
content can be structured in any way. A Conclusion to summarize the 
content should be helpful, as well as to place some personal reflections. 

Surgical Techniques
	 Abstract:  A short description of what the techniques is about. 
	 Main text:  Description of the technique in sufficient detail such 
that a trained surgeon can perform the technique on his or her own. Good 
illustrations of the technique, step-by-step if possible, should be provided, 
in high-resolution photographs or well-executed drawings, or both. 

Checking for Plagiarism and English Language Editing 
	 The Thai Journal of Surgery policy on plagiarism and important 
notice for authors. The Thai Journal of Surgery takes the issue of plagiarism 
seriously. The journal employs Turnitin plagiarism detection software 
(www.turnitin.com) as part of its manuscript screening process. All sub-
mitted manuscripts will undergo plagiarism checking prior to publication 
in the Journal. Authors must agree to this policy prior to submitting their 
manuscripts for publication. The results of plagiarism checking will be 
reported to all authors and coauthors as well as relevant authorities ac-
cording to international guidelines. 
	 Resources for English Language editing. The Thai Journal of 
Surgery suggests several vendors or individuals who will provide English 
Language Editing service for Authors of the Journal. These service pro-
viders are listed below. It is strongly recommended that Authors consider 
English editing by professional language editors if the manuscript has been 
marked as “English Editing Required” by the Journal. Recommended 
editing services and contact details can be obtained by emailing to rcst.
tjs@gmail.com or Journal.TJS@gmail.com with a request for “English 
editing services”.

Article Processing Charge (APCs)
	 There is no article processing charge. The Thai Journal of Surgery 
does not charge authors for submission, article processing, or publication 
fees.



The THAI Journal of SURGERY 2026;47(1):1.
Official Publication of The Royal College of Surgeons of Thailand

1

Kusuma Chinaroonchai, MD, FRCST, FACS
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Editorial

Dear Colleagues and Readers,
	 It is with great pleasure that I welcome you to the 
first issue of 2026, marking the beginning of Volume 47 of 
the Thai Journal of Surgery. As we step into another year 
of academic excellence, this issue reflects the dynamic 
and evolving nature of surgical practice in Thailand, 
spanning high-volume single-center experiences to the 
complex management of rare pathologies.
	 The Editorial Board would also like to inform all 
readers that, starting with this issue, The Thai Journal 
of Surgery will be published exclusively online, with the 
print edition discontinued. This transition is intended to 
enhance accessibility, broaden dissemination, and align 
the journal with contemporary academic publishing stan-
dards.
	 This issue presents five original articles reflecting 
diverse areas of surgical practice. We begin with a real-
world retrospective study comparing five-year onco-
logical outcomes of locally advanced rectal cancer 
patients treated with and without radiotherapy. This 
is followed by a case series on rectal foreign bodies, 
providing practical insights into emergency manage-
ment. A retrospective review of open-heart surgery in 
Buriram Hospital highlights the expansion of regional 

cardiac surgical services in Thailand. We also report a 
large single-surgeon experience of 2,790 elective groin 
hernia repairs under local anesthesia, demonstrating 
safety and efficiency in high-volume practice. Finally,  
a time-based analysis of appendicitis rupture risk  
emphasizes the importance of timely diagnosis in acute 
care.
	 This issue also includes two rare and clinically 
challenging case reports, colonic hypoganglionosis in 
an adult and vascular pythiosis with intra-abdominal 
arterial involvement, emphasizing the importance of 
clinical vigilance and multidisciplinary management.
	 Finally, we feature a comprehensive narrative 
review on the current surgical management of compli-
cated left-sided colonic diverticulitis, offering updated 
guidance to support clinical decision-making in these 
complex cases.
	 I would like to extend my sincere gratitude to all 
the authors for their valuable contributions and to our 
reviewers for their dedication to maintaining the scientific 
integrity of this journal. We hope this issue provides you 
with actionable knowledge and inspiration for your daily 
practice.
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Abstract			  Background and Objective:  Most oncologists treat rectal cancer following NCCN guidelines. Chemora-
diotherapy (RT) is preferred for patients with suspected or proven T3-4 disease and/or regional node involve-
ment. RT may result in tumor shrinking, reduce risk of local recurrence in the pelvis, and has been standard of 
care in North America for locally advanced rectal cancer. Because access to radiation is limited in Thailand, half 
of the patients deny being referred to radiation centers due to long waiting times and expenses. A transabdominal 
resection without radiotherapy (RT) was inevitable, but it observed favorable results. This study aimed to com-
pare the long-term oncological outcomes of locally advanced rectal cancer patients who received RT with those 
who did not receive RT.

			  Materials and Methods:  This retrospective study reviewed data of patients with clinical stage T3-4 rec-
tal cancer who underwent curative resection, received RT, and those without RT from 1 January 2014 to 31  
December 2019 in Trang Hospital. The survival and disease status of patients were updated as of 31 July 2024. 

			  Results:  Of 54 rectal cancer patients who underwent curative transabdominal resection (mean age 61.57 
± 10.8 years, male 51.9%), 26 patients (48.1%) received RT, and 28 patients (51.9%) did not receive RT. The 
median follow-up time was 68.5 months (range, 5-113 months). There was no statistical difference between the 
RT group and the no RT group in 5-year disease-free survival (72.1% vs.88.5%; P = 0.320) and 5-year overall 
survival rates (68.8% vs. 82.1%; P = 0.242). The 5-year local recurrence rate was higher in the RT group, but 
there was no statistically significant difference (21.7% vs. 4.0%; P = 0.147).

			  Conclusion:  In rectal cancer patients who were eligible for curative transabdominal resection, receiving 
or not receiving RT offered comparable long-term oncological outcomes. Omitting RT is an option when radio-
therapy is unavailable.

	 Keywords:  Rectal cancer, Omission of radiotherapy, Long-term outcome
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Introduction

	 Colorectal cancer is the third most frequently di-
agnosed cancer in Thailand1 and globally,2 with rectal 
cancer accounting for approximately 31% of cases. 5-10% 
of rectal cancer patients present with locally advanced 
disease at the time of diagnosis.2 The treatment of locally 
advanced rectal cancer (LARC) is challenging, requiring 
multimodality approaches and varying across countries. 
Most oncologists in Thailand treat rectal cancer by follow-
ing the guidelines of the National Comprehensive Cancer 
Network (NCCN). Neoadjuvant chemoradiotherapy 
(CRT) is preferred for patients with suspected or proven 
T3-4 disease and/or regional node involvement and has 
been the standard of care in North America for LARC.3,4 
The use of RT or Short-course preoperative radiotherapy 
(SCPRT) aims to result in tumor shrinking, downstag-
ing, and reducing the risk of local recurrence (LR) in the 
pelvis.3-5 
	 On the other hand, in Scandinavian countries, these 
patients underwent surgery without any neoadjuvant 
therapy.6 Consistent with some paraphrase in the Euro-
pean Society for Medical Oncology (ESMO) guideline, 
it is stated that standard total mesorectal excision (TME) 
should achieve a curative resection, and downsizing is not 
necessary if the surgeon routinely carries out good-quality 
TME and removes the mesorectal nodes en bloc.7 The 
introduction of the TME technique is the most important 
in the surgical management of rectal cancer. The TME 
led to a significant reduction in local recurrence rates and 
a significant improvement in survival outcomes of rectal 
cancer patients.8,9

	 In Thailand, where access to radiotherapy is limited, 
approximately half of the patients in the study region 
declined referral to a radiation center because of several 
individual reasons, including the desire to stay in their lo-
cal area, concerns about family separation, financial issues 
related to travel and living expenses in another province, 
and long waiting times at the radiation center, etc. For 
these patients, performing a transabdominal resection 
with the TME technique without the standard treatment of 
RT was an inevitable issue. However, favorable outcomes 
were observed in real-world clinical practice; however, 
there was no report of the long-term oncological outcomes 
of LARC patients who omit RT in real-world situations. 
This study aimed to compare the long-term oncological 
outcomes of locally advanced rectal cancer patients who 
received RT with those who did not receive RT.

Materials and Methods

	 This retrospective study reviewed the data of patients 
with clinical stage T3-4 rectal cancer at Trang Hospital 
from January 1, 2014, to December 31, 2019. The inclu-
sion criteria were patients who underwent curative resec-
tion at Trang Hospital. Tumor histology was confirmed 
through preoperative endoscopic biopsies. The patients 
underwent preoperative staging with contrast-enhanced 
CT imaging. The rectal MRI was not conducted due to 
limited resources and financial issues. The exclusion 
criteria were patients who underwent palliative resec-
tion (stage IV disease), emergency surgery, rectosigmoid 
lesion, malignant lesions arising on a polyp, and those 
denied surgery.
	 The patients were divided into two groups: those 
treated with RT and those without RT. The decision to 
exclude radiation therapy from the standard treatment 
protocol was purely dependent on the individual patient's 
reasons since the beginning of the treatment planning. 
The patients who accepted to undergo treatment with 
RT were referred to receive RT at Songklanagarind Uni-
versity Hospital and were subsequently referred back 
for surgery at Trang Hospital. The patients who denied 
RT undergo standard total mesorectal excision (TME) at 
Trang Hospital. The postoperative adjuvant chemotherapy 
(FOLFOX4) was recommended for all patients who de-
nied RT. However, the decision to receive chemotherapy 
was based on the patient's own decision. 
	 The characteristic, pathological, and oncological 
data were retrieved for analysis. The survival and disease 
status of the patients were followed up until July 31, 2024. 
The follow-up period was defined as the time, in months, 
from the date of surgery to the last healthcare interaction 
or time of death. The long-term outcomes were 5-year 
disease-free survival (DFS), 5-year overall survival 
(OS), and local recurrence rate (LR). DFS was defined as 
survival free from disease recurrence or death from any 
cause. OS was defined as survival free from death from 
any cause. LRs were identified based on their location in 
the pelvis, regardless of the mode of detection.
	 The data were summarized as counts, frequencies 
(%), and means ± standard deviations (SD). The popula-
tion characteristics were compared using the chi-square 
test, Fisher’s exact test, or t-test, as appropriate. The out-
comes of both groups were evaluated using the chi-square 
and Fisher’s exact test for categorical variables and the 
t-test for continuous variables.  Survival was analyzed 
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ceiving RT. 18 patients (64.3%) of the without RT group 
received post-operative FOLFOX regimen as adjuvant 
chemotherapy. Most of the tumors were located at 5-10 
cm from the anal verge (70.4%). 51.9% of patients were 
male, and no statistically significant difference between 
genders.  The received RT group had better prognostic 
factors than the non-received RT group, as younger age, 
smaller tumor size, lower T stage, but tumor location 
closer to the anal verge, as shown in Table 1. Most of 
the histological tumor type was well-differentiated ad-
enocarcinoma, which was found in 44 of all 54 patients 
(81.5%). The other surgical and pathological outcomes 
are in Table 2.
	 The overall median follow-up time for the entire 
study was 68.5 months (range, 5-113 months). The mean 
follow-up period was 66.9 ± 26.2 months. There was no 
statistical difference in LR and distant metastasis between 
the groups, as shown in Table 3.

using the Kaplan-Meier method and compared with the 
log-rank test. The Cox proportional-hazards model was 
used to calculate hazard ratios (HR) and 95% confidence 
intervals (CI). Statistical significance was attributed to 
a p-value < 0.05. The statistical software SPSS v.26.0 
(IBM, New York, USA) was used for statistical analyses. 
Institutional Review Board approval was obtained for this 
study.

Results

	 From 1 January 2014 to 31 December 2019, A total 
of 121 patients underwent rectal cancer surgery at Trang 
Hospital during this period. Of the 54 eligible clinical 
T3-T4 rectal cancer patients who underwent curative 
transabdominal resection were included in the final 
analysis. The mean age of all patients was 61.57 ± 10.8 
years. There were 26 patients (48.1%) who received RT 
and 28 patients (51.9%) underwent surgery without re-

Table 1  Characteristics of rectal cancer patients

		  Receive 	 Not receive 	
		  Characteristic	 RT Group	 RT Group	 p-value	
		  (N = 26)	 (N = 28)	  

Age: years, Mean ± SD	 58.42 ± 10.8	 64.5 ± 10.2	 0.038
Gender: n (%)			   0.586
	 Male	 12 (46.2)	 16 (57.1)	
	 Female	 14 (53.8)	 12 (42.9)	
Tumor distance from anal verge; cm			 
	 Mean ± SD	 5.32 ± 2.5	 8.14 ± 2.3	 < 0.000
Rectal tumor location, n (%)			   0.040
	 < 5 cm from the anal verge	 8 (30.8)	 2 (7.1)	
	 5-10 cm from the anal verge	 17 (65.4)	 21 (75.0)	
	 > 10 cm from the anal verge	 1 (3.8)	 5 (17.9)	
Clinical T category, n (%)			   0.024
	 T3	 22 (84.6)	 18 (64.3)	
	 T4	 4 (15.4)	 10 (35.7)	
Diameter of tumor: cm, Mean ± SD	 3.6 ± 2.7	 5.3 ± 1.8	 0.008
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Table 3  Oncological outcomes of patients

	 Receive  	 Not receive 	
	 Characteristic	 RT group	 RT group	 p-value	
	 (N = 26)	 (N = 28)	

Location of Recurrence, n (%)			   0.246
	 Liver	 1 (4.0)	 0	
	 Lung	 0	 2 (7.7)	
	 Lung and liver	 1	 0	
Local recurrence	 5 (19.2)	 2 (7.1)	 0.243
	 Lung and local recurrence	 3 (12.0)	 0	
	 Liver and local recurrence	 1 (4.0)	 1 (3.8)	
Follow-up, months 			   0.138
	 Mean ± SD	 61.4 ± 27.3	 72.0 ± 24.5	

Table 2  Surgical and pathological outcomes

	 	 Receive RT	 Not receive RT	
		  Characteristic	 group	 group	 p-value
		  (N= 26)	 (N=28)	

Type of surgery, n (%)			   0.02
	 Abdominal perineal resection	 6 (23.1)	 1 (3.6)	
	 Low anterior resection	 18 (69.2)	 17 (60.7)	
	 Laparoscopic low anterior resection	 2 (7.7)	 7 (25.0)	
	 High anterior resection	 0	 3 (10.7)	
Tumor Histological Type, n (%)			   1.000
	 Well differentiated 	 22 (84.6)	 22 (78.6)	
	 Moderately differentiated 	 4 (15.4)	 5 (17.9)	
	 Mucinous carcinoma	 0	 1 (3.6)	
Pathological T category, n (%)			   0.045
	 pT0	 3 (11.5)	 0	
	 pT1	 2 (7.7)	 0	
	 pT2	 5 (19.2)	 4 (14.3)	
	 pT3	 13 (50.0)	 14 (50.0)	
	 pT4	 3 (11.5)	 10 (35.7)	
Pathological Ncategory, n (%)			   0.243
	 N0	 16 (61.5)	 17 (60.7)	
	 N1	 6 (23.1)	 10 (35.7)	
	 N2	 4 (15.4)	 1 (3.6)	
Lymphovascular invasion, n (%)			 
	 Yes	 3 (11.5)	 7 (25.0)	 0.298
	 No	 23 (88.5)	 21 (75.0)	
Circumferential Resection Margin positive, n (%)	 0	 0
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	 For long-term oncological outcomes, the 5-year 
disease-free survival (DFS) rate was 72.1% (95% CI, 
0.545-0.897) in the RT group and 88.5% (95% CI, 
0.761-1.000) in the group without RT. Although there 
was no statistically significant difference in 5-year DFS 
between the two groups (P = 0.320), the HR of 1.78 (95% 
CI, 0.563-5.617) indicates a numerically higher risk of 
disease recurrence in the RT group.
	 The 5-year overall survival (OS) rate was 68.8% 
(95% CI, 0.508-0.868) in the RT group and 82.1% (95% 
CI, 0.680-0.962) in the group without RT. There was 
no statistically significant difference in 5-year OS rates 
between the two groups (P = 0.242). The HR for death in 

the RT group, compared with the group without RT, was 
1.84 (95% CI, 0.653-5.169). There was no statistically 
significant difference in mortality rates between the two 
groups.
	 The 5-year local recurrence (LR) rate was 21.7% 
(95% CI, 0.047-0.387) in the RT group and 4.0% (95% 
CI, 0.000-0.116) in the without RT group. This difference 
was not statistically significant (P = 0.147). Although 
there was a numerically higher risk of local recurrence in 
the RT group, the HR was 3.16 (95% CI, 0.612-16.329), 
indicating no statistically significant difference in risk 
between the two groups. All survival curves are demon-
strated in Figures 1, 2, and 3.

Figure 1	 Kaplan-Meier curves show disease-free survival; differences between the RT group and the without RT group were  
assessed with the log-rank test (p = 0.320).

Figure 2	 Kaplan-Meier curves show overall survival; differences between the RT group and the without RT group were assessed 
with the log-rank test (p = 0.242).
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Discussion 
	 The management of LARC in high-volume hospitals 
in Thailand, particularly for T3-4 disease and/or regional 
node involvement, has been standardized by guidelines 
such as those from the National Comprehensive Cancer 
Network (NCCN), which advocate for neoadjuvant 
chemoradiotherapy (nCRT) followed by curative resec-
tion.3 This approach aims to achieve tumor downstaging, 
reduce local recurrence, and improve overall oncological 
outcomes.3,5

	 However, the optimal sequencing and necessity of 
each component, especially RT, are increasingly being re-
evaluated globally, often driven by the desire to mitigate 
treatment-related morbidities and improve patient quality 
of life.7,10 The effect of RT can damage the bowel, bone, 
sexual function, and fertility. This is associated with short-
term and long-term toxic effects.11-14 The omission of RT 
could improve patients’ quality of life by reducing the 
temporary ostomy and side effects of RT, including the 
preservation of fertility, sexual function, bowel function, 
bone marrow resilience, and more.
	 Another important reason for investigating the 
outcome of skipping RT is the issue of healthcare access 
disparities. The global applicability of these guidelines 
is often challenged by real-world constraints, especially 
in this resource-limited study setting. And mainly in 
Thailand, where accessing comprehensive cancer care, 
particularly specialized treatments such as RT, is a sig-
nificant challenge.15,16

	 This retrospective analysis reveals no statistically 
significant differences in the 5-year disease-free survival 
(DFS) and the 5-year overall survival (OS) between the 
two groups. The 5-year DFS was 72.1% in the RT group 
and 88.5% in the group without RT (P = 0.320), and the 
5-year OS rates were 68.8% in the RT group and 82.1% 
in the group without RT (P = 0.242). The HR for death 
in the RT group, compared with the group without RT, 
was 1.84 (95% CI, 0.653-5.169). This result indicates a 
numerically higher risk of disease recurrence in the RT 
group but no statistically significant difference in risk 
between the groups.
	 The results of this study are inconsistent with 
evidence from old randomized controlled trials, which 
demonstrated a clear benefit of preoperative chemora-
diotherapy in reducing local recurrence.5,17

	 However, these findings are consistent with a recent 
study from Helsinki, which suggests that the omission 
of neoadjuvant short-course radiotherapy before surgery 
does not compromise the 5-year oncological outcome 
compared to no radiotherapy.6 Moreover, an updated 
result of the Chinese FOWARC study after a median 
follow-up of 10 years found no significant difference in 
long-term survival outcomes between the LARC with RT 
and without RT groups.18

	 The 5-year DFS of patients without RT at Trang Hos-
pital was higher than that reported in previous chemora-
diotherapy treatments (DFS of 73.9-78.6%),4,19,20  and the 
5-year OS of patients without RT at Trang Hospital was in 

Figure 3	 Kaplan-Meier curves show freedom from local recurrence; differences between the RT group and the without RT group 
were assessed with the log-rank test (p = 0.147).



Nivaarrarsuwonnakul M. Thai J Surg  Jan. - Mar.  20268

the range of previous reports (OS of 75-90.2%).4,19,20 Upon 
Kaplan-Meier survival analysis, omitting RT did not have 
a statistically significant effect on patient survival.
	 The major benefit of pelvic radiation therapy that 
has been shown is a decrease in the risk of pelvic recur-
rence.3,5 The RAPIDO randomized trial used short-course 
RT, followed by neoadjuvant chemotherapy before sur-
gery, compared with long-course CRT before surgery. 
This resulted in a reduction in disease-related treatment 
failure and metastasis. However, it is associated with an 
increased risk of LR (12% vs 8%) after 5 years.21

	 Peeters et al. found increased local control in irradi-
ated patients, but no detectable improvement in overall 
survival. In their study, the 5-year LR risk of patients 
undergoing a complete local resection was 5.6% in the 
case of preoperative radiotherapy compared with 10.9% 
in patients undergoing TME alone (P < 0.001).  The 
5-year OS rates were 64.2% and 63.5%, respectively 
(P = 0.902).22 Surprisingly, in contrast, the 5-year OS 
(82.1%) and LR (4.0 %) in the group without RT of this 
study appear more favorable compared to the RT group 
of the previous literature (1.6 % - 10%).4,9,19,21,22 
	 The 5-year LR was numerically higher in the RT 
group (21.7%) compared to the group without RT (4.0%) 
in this study, although there was no statistical difference 
(P = 0.147); the HR was 3.16 (95% CI, 0.612-16.329); 
however, there was no statistically significant difference 
in risk of LR between groups. This could be attributed to 
several limitations, such as the small sample size, which 
increases the likelihood of random variation; unmeasured 
confounders, where patients with a higher inherent local 
recurrence risk may prefer RT; long waiting times to 
surgery20; or adherence to protocols in a real-world set-
ting. The tumor location being "closer to the anal verge" 
in the RT group is known as an adverse prognostic factor 
for local recurrence and sphincter preservation, which 
could have driven the decision for RT and contributed 
to the numerically higher LR despite treatment. The low 
recurrence rate and high OS in this study may be due 
to the predominance of well-differentiated adenocarci-
noma (81.5% overall). This pathologic finding suggests 
a favorable tumor biology in this cohort, which might be 
less dependent on intensive multimodal therapy. Further-
more, this study showed acceptable surgical oncological 
clearance demonstrated by all negative circumferential 
resection margins (CRM) (Table 2), although it enrolled 
patients with high-risk tumors (T4) and limited MRI 

staging, which are typically excluded from other trials.4-6

	 Additionally, the group without RT, where 64.3% re-
ceived post-operative FOLFOX adjuvant chemotherapy, 
might have benefited from effective systemic therapy. 
This aggressive adjuvant chemotherapy could have 
compensated for the lack of RT, especially in a subset of 
patients with favorable tumor biology. This finding has 
recently been explored through the introduction of total 
neoadjuvant therapy (TNT), a novel approach for man-
agement in LARC.23,24 The patients with locally advanced 
rectal cancer with tumors that respond to chemotherapy 
may safely omit radiation therapy before surgery, based 
on the findings of the PROSPECT trial and the study by 
Schrag et al. concluded that in locally advanced rectal 
cancer patients who were candidates for sphincter-sparing 
surgery, omission of the RT was noninferior to the current 
North American standard of neoadjuvant pelvic RT with 
similar outcomes in DFS and OS.4

	 While this study did not find a statistically significant 
difference in long-term oncological outcomes between the 
RT and without-RT groups, it's essential to interpret these 
findings in the context of the study's several limitations. 
The primary reason for the lack of statistical significance 
is likely due to low statistical power. The relatively small 
sample size may have prevented the detection of an actual 
difference between the groups, even if one exists in the 
larger population. This limitation is also reflected in the 
wide confidence intervals for the Hazard Ratios in this 
study. This broad range highlights a high degree of un-
certainty surrounding our point estimate, indicating that 
the actual effect could be anywhere from protective to 
significantly harmful. 
	 Another critical limitation to consider is selection 
bias, which is inherent in a retrospective study design. 
Patients who received RT and those who did not were not 
randomly assigned; instead, they were selected based on 
the patient's own decision in real-world situations. For 
example, patients who did not receive RT may have had 
less severe disease, a preference for upfront surgery, or 
limited access to radiotherapy due to geographic or fi-
nancial constraints. This study did not conduct in-depth 
research to understand the rationale behind each patient's 
treatment decision. The unmeasured baseline differences 
could significantly influence the observed outcomes, 
confounding variables such as adjuvant chemotherapy or 
comorbidities, making a direct comparison between the 
groups challenging in real practice. It's crucial for future 
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research to address these limitations through larger, pro-
spective studies or randomized controlled trials to provide 
a definitive answer on the role of RT in this patient cohort.
	 The accuracy of T staging was based on CT imag-
ing alone, without a gold standard MRI, due to limited 
resources. Without an MRI, the accuracy of preoperative 
assessment of the CRM has always been a concern in 
real practice. The CRM is the surgical plane of the Total 
Mesorectal Excision (TME), and its involvement by the 
tumor is the most critical predictor of local failure. CT 
scans lack the soft-tissue resolution to visualize this fas-
cial plane reliably. This diagnostic limitation may lead 
to a higher probability of incomplete surgical resection 
(an R1 resection) and, consequently, a higher incidence 
of local recurrence within the pelvis. However, this study 
demonstrated the surgical technique of R0 resection in 
all patients, without the need for MRI assessment.
	 Furthermore, being a single-center study, the gener-
alizability of our findings to other institutions or broader 
patient populations with different healthcare systems, 
socioeconomic contexts, or treatment protocols is limited.
	 Despite these limitations, the study's findings pro-
vide valuable insights into the long-term oncological 
outcomes of LARC patients whose treatment decisions 
were influenced by these real-world practical limitations. 
They suggest that for some patients, perhaps those with 
more favorable biology, acceptable long-term oncological 
outcomes may still be achieved even in the absence of 
RT.

Conclusion

	 In locally advanced rectal cancer patients eligible 
for curative transabdominal resection, omitting RT may 
not compromise long-term oncological outcomes. This 
study found comparable long-term oncological outcomes 
between patients who received RT and those who did 
not. These findings suggest that RT omission could be a 
viable consideration, particularly in clinical settings with 
limited access to radiotherapy.
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Abstract		 	 	Background:  Rectal foreign bodies are uncommon presentations in surgical practice but have seen a 
steady rise due to changing social and sexual behaviors. Prompt diagnosis and proper management are essential 
to avoid serious complications.

			  Objective:  To analyze clinical presentations, types of foreign bodies, management strategies, and outcomes 
in 20 patients treated for rectal foreign bodies between 2021 and 2025.

			  Materials and Methods:  A retrospective analysis of 20 cases presenting to a tertiary care hospital was con-
ducted. Clinical data, including demographics, type and cause of foreign body insertion, management approach, 
and outcomes, were recorded.

			  Results:  The majority were males (90%) with a mean age of 36.5 years. Most insertions were self-induced 
for sexual gratification. Objects included bottles (30%), vegetables (25%), sex toys (20%), and metallic tools 
(10%). Manual removal under anesthesia was successful in 75% of cases, while 25% required surgical interven-
tion. No mortality was recorded, but 10% had mucosal injuries.

			  Conclusion:  Early recognition, non-judgmental patient handling, and an algorithmic approach help ensure 
safe extraction and avoid complications.

		 Keywords:  Rectal foreign body, Emergency surgery, Sexual gratification, Colorectal injury, Case series

Introduction

	 Rectal foreign bodies are increasingly reported due 
to evolving sexual practices and psychological disorders. 
While many patients present early, others delay seeking 
care due to embarrassment, increasing the risk of compli-
cations such as perforation, bleeding, and sepsis. This case 
series aims to highlight the nature of these presentations 
and effective management strategies.

Materials and Methods

	 A retrospective observational study was conducted 
at K.D. Medical College, Mathura, Uttar Pradesh, India, 
from January 2021 to March 2025. Twenty patients 
who presented with rectal foreign body insertion were 
included. Demographics, presenting symptoms, imaging 
findings, type of object, removal method, and outcomes 
were reviewed.
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Inclusion Criteria
	 -	 Adults (≥ 18 years) with confirmed rectal foreign 
body
	 -	 Time of presentation within 72 hours of insertion

Exclusion Criteria
	 -	 Foreign body ingestion without rectal involvement
	 -	 Pediatric population

Clinical Images
	 The following images illustrate one of the cases from 
our series, where a glass bottle was inserted rectally and 
retrieved under anesthesia in the operating room. The 
images highlight the clinical approach and successful 
extraction.

Figure 1	 Initial per-rectal examination under anesthesia with 
visible anal dilation

Figure 2  Localization of the foreign body prior to removal

Figure 3  Successful extraction of a glass bottle

Table 1  The demographic, clinical, and management details of the 20 patients included in the case series

	Patient No.	 Age/Sex	 Object Type	 Reason for Insertion	 Presenting Symptoms	 Management	 Outcome 
	 1	 34/M	 Glass bottle	 Sexual gratification	 Pain, bleeding	 Manual removal	 Colostomy
	 2	 41/M	 Cucumber	 Sexual gratification	 Pain	 Manual removal	 Recovered
	 3	 29/M	 Sex toy	 Sexual gratification	 Distension	 Surgical removal	 Recovered
	 4	 22/F	 Wooden stick	 Assault	 Pain, bleeding	 Manual removal	 Recovered
	 5	 38/M	 Screwdriver	 Psychiatric	 Pain	 Surgical removal	 Recovered
	 6	 45/M	 Bottle	 Sexual gratification	 Pain	 Manual removal	 Recovered
	 7	 33/M	 Carrot	 Sexual gratification	 Pain, bleeding	 Manual removal	 Recovered
	 8	 27/M	 Glass bottle	 Sexual gratification	 Distension	 Surgical removal	 Recovered
	 9	 36/M	 Plastic toy	 Sexual gratification	 Pain	 Manual removal	 Recovered
	 10	 50/M	 Iron rod	 Accidental	 Bleeding	 Surgical removal	 Recovered
	 11	 31/F	 Vibrator	 Sexual gratification	 Pain	 Manual removal	 Recovered
	 12	 28/M	 Cucumber	 Sexual gratification	 Pain	 Manual removal	 Recovered
	 13	 44/M	 Glass bottle	 Sexual gratification	 Distension	 Surgical removal	 Colostomy
	 14	 39/M	 Wooden rod	 Psychiatric	 Pain	 Manual removal	 Recovered
	 15	 24/M	 Bottle	 Sexual gratification	 Pain, bleeding	 Manual removal	 Recovered
	 16	 48/M	 Sex toy	 Sexual gratification	 Distension	 Surgical removal	 Recovered
	 17	 52/M	 Glass bottle	 Sexual gratification	 Bleeding	 Manual removal	 Recovered
	 18	 26/M	 Vegetable	 Sexual gratification	 Pain	 Manual removal	 Recovered
	 19	 40/M	 Glass bottle	 Sexual gratification	 Distension	 Surgical removal	 Recovered
	 20	 37/M	 Toy car	 Psychiatric	 Pain	 Manual removal	 Recovered

Master chart of 20 patients
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Results

Demographics
	 -	 Males: 18 (90%)
	 -	 Females: 2 (10%)
	 -	 Age Range: 21-58 years
	 -	 Mean Age: 36.5 years

Reasons for insertion
	 -	 Sexual gratification (15, 75%)
	 -	 Psychiatric (3, 15%)
	 -	 Assault (1, 5%)
	 -	 Accidental (1, 5%)

the foreign body created a vacuum effect that prevented 
upward migration into the sigmoid colon during traction.
	 These techniques were particularly beneficial in 
avoiding laparotomy and reducing complications.

Complications
	 -	 Rectal mucosal injury: 2 patients (10%)
	 -	 Perforation requiring colostomy: 2 patients (10%)
	 -	 Post-operative infection: 1 patient (5%)

Hospital Stay
	 -	 Median duration: 3.5 days
	 -	 Longest stay: 10 days (post-laparotomy)

Discussion

	 The majority of patients with rectal foreign bodies 
are men and typically insert them for erotic purposes. 
Delayed presentation is common due to shame and fear 
of stigma, which complicates treatment. Glass bottles and 
organic items, such as vegetables, were the most common 
objects, similar to global trends.
	 Radiographic imaging (X-ray, CT) was useful in 
planning removal strategies. While most objects were 
successfully retrieved transanally, impaction or risk of 
perforation necessitated laparotomy in 25% of cases.
	 The strength of this case series lies in its being one 
of the few Indian experiences documenting rectal foreign 
body management in a structured manner. The weak-
nesses include its retrospective design, relatively small 
sample size, and single-center setting, which may limit 
generalizability.
	 Patient counseling and psychiatric evaluation were 
advised in cases of repeated behavior. The importance of 
maintaining a non-judgmental approach was emphasized 
to build trust and ensure timely intervention.
	 Several previous studies have highlighted similar 
strategies and challenges. Cologne and Ault emphasized 
evolving standards in the management of rectal foreign 
bodies.1 Goldberg and Steele noted the predominance of 
sexual practices as an etiology and discussed operative 
versus nonoperative strategies.2 Kurer et al. provided 
a systematic review of clinical outcomes and compli-
cations.3 Lake et al. described predictors for surgical 
intervention,4 while Coskun et al. and Ayantunde et al. 
reinforced the role of imaging and careful manual tech-
niques.5,6 Historical perspectives were given by Barone 
et al.,7 and Rodríguez-Hermosa et al. presented a com-
parable 20-case series.8 More recent literature, including 

Table 2  Types of foreign bodies

Object Type	 Number of 	 Percentage
	 Patients	

Glass bottles	 6	 30
Vegetables (e.g., cucumber, carrot)	 5	 25
Sex toys	 4	 20
Metal objects (tools)	 2	 10
Wooden items	 2	 10
Others (plastic)	 1	 5

Presenting Complaints
	 -	 Rectal pain: 18 patients (90%)
	 -	 Bleeding per rectum: 6 patients (30%)
	 -	 Abdominal pain/distension: 4 patients (20%)

Management
	 -	 Manual removal (13, 65%), 
	 -	 Surgical removal (7, 35%), 
	 -	 Other (2 colostomies post-surgery)

Manual removal techniques under spinal/general 
anesthesia
	 Manual removal techniques employed in our series 
included:
	 Manual suprapubic pressure combined with 
transanal one-hand extraction to stabilize and guide 
the foreign body.
	 In selected cases, a Foley catheter was inserted 
beyond the foreign body, the balloon inflated, and gentle 
traction applied to facilitate removal.
	 The pneumatic balloon suction technique was 
also utilized in some cases. Here, inflation proximal to 
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Kokemohr et al.9 and Ploner et al.,10 supports structured 
approaches and meta-analytical evidence to optimize 
outcomes.

Conclusion

	 Rectal foreign bodies are challenging yet increasing-
ly common surgical emergencies. A structured manage-
ment protocol that combines clinical assessment, imaging, 
and appropriate surgical judgment is key to achieving 
good outcomes. Non-judgmental care and awareness 
can reduce the risk of complications and promote earlier 
presentation.
	 This retrospective case series was conducted in ac-
cordance with the ethical standards of the institutional 
research committee and with the 1964 Helsinki Decla-
ration and its later amendments. Approval for the study 
was obtained from the Institutional Ethics Committee of 
K.D. Medical College, Mathura, Uttar Pradesh, India.
	 Informed consent for participation and publication 
was obtained from all individual patients included in the 
study. Patient identity has been anonymized to ensure 
privacy.
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Abstract		 	 	Background:  According to the First National Adult Cardiac Surgical Database Report, open-heart surgery 
from 2006-2008 included 16,017 patient records, with an in-hospital mortality rate of 6.7% and a 30-day mortality 
rate of 7.4%, compared to a worldwide 30-day mortality rate of 4.6%. For Buriram Hospital, the first open-heart 
surgery was performed on 31 May 2022.

			  Objective:  This study conducted a retrospective review of patients undergoing open-heart surgery at Buriram 
Hospital to evaluate outcomes, morbidities, mortalities, and major postoperative complications, with the goal of 
improving surgical techniques, enhancing quality of life, and reducing mortality, morbidity, and hospitalization 
rates.

			  Materials and Methods:  Retrospective reviews from 31 May 2022 to 31 December 2024 at the Division of 
Cardiothoracic Surgery, Department of Surgery, Buriram Hospital, focusing on patients who underwent open-heart 
surgeries, consisted of 164 patients.

			  Results:  Of these, 131 were elective surgeries, 20 were urgent surgeries, and 13 were emergency surgeries. 
In total, 158 patients underwent heart-lung machine surgery with an average duration of 154.49 ± 63.24 minutes. 
The average aortic cross-clamp time was 104.64 ± 47.33 minutes. The average hospitalization duration was 15.85 
± 9.08 days. The survival rate of postoperative patients was 96.11%. (156 survivors) with a mortality rate of 4.89% 
(8 deaths). In the patient group, the mean risk of death after heart surgery (EUROSCOREII) was 4.27 ± 7.66%.

			  Conclusions:  The results of open-heart surgery at Buriram Hospital were satisfactory compared to global and 
national results. Factors affecting hospitalization duration of patients were health status and the urgency of patients’ 
conditions before surgery. The findings were empirical data to improve the efficiency of care for patients undergo-
ing open-heart surgery at Buriram Hospital.

	 Keywords:  Open-heart surgery, Buriram Hospital, Morbidities, Mortalities

Introduction

	 The first closed-heart surgery in Thailand was per-
formed by Professor Smarn Muntarbhorn at Chulalong-
korn Hospital in November 1953. The first open-heart 
surgery in Thailand, using cardiopulmonary bypass, was 
performed on 28 October 1959.1 Open-heart surgery had 
been performed in Thailand for more than 60 years.

	 At Buriram Hospital, the first open-heart surgery 
was performed on 31 May 2022 on a 78-year-old female 
patient, diagnosed with coronary artery disease. She had 
underlying conditions of hypertension, type II diabetes 
mellitus, and dyslipidemia. The patient underwent coro-
nary artery bypass grafting (CABG).



Taksinachanekij W. Thai J Surg  Jan. - Mar.  202616

	 According to the First National Adult Cardiac Sur-
gical Database Report, open-heart surgery from 2006 to 
2008 included 21 hospitals and 16,017 patient records. 
The mean age for combined CABG with valve surgery 
was 65, 63 for isolated CABG, and 49 for isolated valve 
surgery. The mortality rate for combined CABG with 
valve, CABG with other surgery, and CABG with valve 
and other was higher than for either isolated CABG or 
isolated valve, with in-hospital mortality of 6.7% and 
30-day mortality of 7.4%.2
	 According to the EuroSCORE II global mortality 
rate, 30-day mortality among consecutive patients under-
going major cardiac surgery in 154 hospitals across 43 
countries over a 12-week period (May–July 2010) was 
4.6%.3
	 This retrospective review presented data on the 
characteristics of open-heart surgery in Buriram Hospital, 
outcomes, morbidities, mortalities, and other major post-
operative complications.

Materials and Methods

	 This retrospective review, conducted from 31 May 
2022 to 31 December 2024 at the Division of Cardiotho-

Figure 1  Study design

racic Surgery, Department of Surgery, Buriram Hospital, 
focused on patients who underwent open-heart surgeries 
(Figure 1). 

	 Following the selection of samples in accordance 
with the study criteria, the final sample comprised 164 
patients: 30 CABG, 95 valvular surgery, 5 both CABG 
and valvular surgery, 5 aortic surgery, 8 other surgeries, 
12 congenital, and 9 trauma conditions (Figure 2).
	 The study design was approved by the Human  
Research Ethics Office, Buriram Hospital.

Figure 2  Data on open-heart surgery and mortalities
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Results

	 The majority of patients were male (male = 96, 
female = 68) with an average age of 52.98 ± 15.30 years 
(male = 52.20 ± 15.37 years), (female = 54.10 ± 15.25 
years). Body mass index was 22.58 ± 4.49 kg/m2, (male 
= 21.88 ± 3.85 kg/m2), (female = 23.57 ± 5.12 kg/m2). 

Underlying conditions included diabetes mellitus in 50 
patients (male = 24, female = 26), hypertension in 100 
patients (male = 54, female = 46), dyslipidemia in 92 
patients (male = 48, female = 44), and chronic kidney 
disease in 29 patients (male = 16, female = 13) (Table 1).

Table 1  Demographics data

Demographics Data	 Total	 Male	 Female

Sex	 164	 96	 68
Age (years)*	 52.98 ± 15.30	 52.20 ± 15.37	 54.10 ± 15.25
Body mass index (kg/m2)*	 22.58 ± 4.49	 21.88 ± 3.85	 23.57 ± 5.12
Diabetes	 50	 24	 26
Hypertension	 100	 54	 46
Dyslipidemia	 92	 48	 44
Chronic kidney disease (stage III+)	 29	 16	 13

*Data are presented as mean ± S.D.

	 Of the 164 surgeries, 131 were elective, 20 were 
urgent, and 13 were emergency. Most patients have New 
York Heart Association (NYHA) Classification class II 
(NYHA class I in10, NYHA class II = 108, NYHA class 
III = 29, NYHA class IV = 17) with left ventricular ejec-
tion fraction (LVEF) at 57.41 ± 12.37% (male = 55.28 ± 
12.56%), (female = 60.43 ± 11.53%). In total, 158 patients 
underwent heart-lung machine surgery with an average 

duration of 154.49 ± 63.24 minutes. The average aortic 
cross-clamp time was 104.64 ± 47.33 minutes. The type 
of cardioplegia was blood cardioplegia in 63, crystalloid 
Custodiol® in 45, and modified Del Nido in 48. In the 
patient group, the mean risk of death after heart surgery 
according to EUROSCOREII was 4.27 ± 7.66% (Table 
2). 

Table 2  Perioperative data
Total sample size = 164 (Elective n = 131, Urgent n = 20, Emergency n = 13)

Perioperative Data	 Total

NYHA
	 Class I	 10
	 Class II	 108
	 Class III	 29
	 Class IV	 17
Ejection fraction (%)*	 57.41 ± 12.37%
		  (male = 55.28 ± 12.56%, female = 60.43 ± 11.53%)
Bypass time (mins) (n = 158)*	 154.49 ± 63.24
Cross clamp time (mins) (n = 156)*	 104.64 ± 47.33
Type of cardioplegia (n = 156)
	 Blood	 63
	 Crystalloid Custodiol®	 45
	 Modified Del Nido	 48
Euroscore II*	 4.27 ± 7.66%

NYHA = New York Heart Association functional classification for heart failure
*Data are presented as mean ± S.D.
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	 The average hospitalization duration was 15.85 ± 
9.08 days. The survival rate of postoperative patients 
was 96.11%. (156 survivors), with a mortality rate of 
4.89% (8 deaths). Morbidity of this patient’s group was 
re-sternotomy 3, new post-op neurological complication 
4 (stroke = 2, transient ischemia attack = 2), pulmonary 

complication 7 (hospital acquire pneumonia = 3, pleural 
effusion = 3, pneumothorax = 1), renal failure needs 
dialysis 4, new heart failure 4, surgical site infection 4 
(CABG graft site = 3, median sternotomy = 1), Heart 
heart block on permanent pacemaker = 3 (Table 3).

Table 3  Post-operative data

Post-operative Data	 Total

Length of hospital stay (day)*	 15.85 ± 9.08
Mortality	 8 (4.89%) (male = 5, female = 3)
Morbidity	
	 Re-sternotomy	 3
	 New post-op neurological complication	 4 (stroke = 2, TIA = 2)
	 Pulmonary complication	 7 (HAP = 3, pleural effusion = 3, pneumothorax = 1)
	 Renal failure requiring dialysis	 4
	 New heart failure	 4
	 Surgical site infection	 4 (CABG graft site = 3, median sternotomy = 1)
	 Heart block on PPM	 3

CABG = Coronary artery bypass grafting, HAP = Hospital acquired pneumonia, PPM = Permanent pacemaker, TIA = Transient ischemic attack
*Data are presented as mean ± S.D.

Discussion

	 When considering the in-depth data of patients who 
died after the surgery, it was found that they had a poor 
preoperative left ventricular ejection fraction, longer 
duration of cardiopulmonary bypass, and aortic cross-
clamping than the expected surgical time. These factors 
caused acute heart failure after surgery, requiring the use 
of extracorporeal membrane oxygenation (ECMO). This 
resulted in other postoperative complications such as 
septic pneumonia, postoperative renal failure, and severe 
sepsis (Tables 3 and 4).
	 Factors affecting hospitalization duration included 
patients’ health status, preoperative underlying diseases, 
and preoperative urgent conditions.

Conclusion

	 The results of open-heart surgery at Buriram Hospi-
tal were satisfactory when compared to both global and 
national results. The primary factors affecting patients’ 
postoperative mortality were acute heart failure, pneu-
monia infection, and postoperative renal failure.

	 Most patients who underwent surgery had underly-
ing conditions such as high blood pressure, high choles-
terol, diabetes, and chronic kidney disease (stage 3 or 
higher), respectively.
	 Factors affecting hospitalization duration of patients 
were health status and the urgency of patients’ condi-
tions before surgery. The findings were empirical data 
to improve the efficiency of care for patients undergoing 
open-heart surgery at Buriram Hospital.
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Table 4  Mortality Cases

Gender	 Age	 Diagnosis	 Operation	 EURO II	 NYHA	 LVEF 	 CPB/Cross	 Echo	 Post-op	 LOH (days)
				    (%)		  (%)	 clamp time
							       (mins)

Male	 44	 Severe MS, MR, 	 AVR, MVR	 2.67	 III	 40	 222/169	 Poor LVEF	 CRRT, ECMO, 	 18
		  AR							       HAP
Female	 69	 Severe MR	 MVR	 3.25	 IV	 50	 84/62	 Poor LVEF	 CRRT, ECMO	 9
Male	 61	 Severe AR, MR, 	 AVR, MVR, 	 2.63	 III	 48	 319/262	 Myocardial	 ECMO, CRRT, 	 18
	 	 TR	 TVA	 	 	 	 	 stunning	 HAP
Male	 76	 DVD with LM, 	 CABG x II	 32.5	 IV	 30	 182/112	 	 AKI On CRRT, 	 18
	 	 Severe MR	 with MVR	 	 	 	 	 	 HAP
Male	 81	 Blunt chest with	 Post-cardiac	 38.28	 I	 30	 Stand by	 RV failure	 	 1
	 	 IVC tear	 arrest with 	 	 	 	 	 due to
			   intra-cardiac 					     post-CPR
			   massage	
Female	 61	 TVD with Dissection 	 CABG × III	 12.94	 II	 42	 418/97	 	 IABP, ECMO	 4 
		  at Proximal					     (arrest time 
		  Anastomosis					     40 mins)				  
Female	 66	 Severe AS	 AVR	 3.61	 III	 59	 195/126	 	 ECMO	 4 
		  (Sudden cardiac 
		  arrest day 3)	
Male	 65	 Severe AR	 AVR with	 9.51	 III	 40	 398/226	 	 IABP, ECMO	 2
	 	 with TVD	 CABG × III	 	 	 	 	 	 	 	

AKI = Acute Kidney Injury, AR = Aortic Regurgitation, AS = Aortic Stenosis, AVR = Aortic Valve Replacement, CABG = Coronary Artery Bypass Grafting, CPB 
= Cardiopulmonary Bypass, CPR = Cardiopulmonary Resuscitation, CRRT = Continuous Renal Replacement Therapy, DVD = Double Vessel Disease, ECHO 
= Echocardiogram, ECMO = Extracorporeal Membrane Oxygenation, EUROII = European System for Cardiac Operative Risk Evaluation II (EuroSCORE II), 
HAP = Hospital-Acquired Pneumonia, IVC = Inferior Vena Cava, LM = Left Main Coronary Artery, LOH = Length of Hospitalization, LVEF = Left Ventricular 
Ejection Fraction, MR = Mitral Regurgitation, MS = Mitral Stenosis, MVR = Mitral Valve Replacement, NYHA = New York Heart Association Functional Clas-
sification for Heart Failure, TR = Tricuspid Regurgitation, TVA = Tricuspid Valve Annuloplasty, TVD = Triple Vessel Disease
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Abstract		 	 	Objective:  This study presents the author’s 34-year experience with groin hernia repair under local an-
esthesia, a technique adopted in 1989. It discusses the rationale, evolution, technical considerations, clinical 
benefits, and alignment with the 2023 International HerniaSurge Guidelines, which support local anesthesia in 
selected patients. This method is especially valuable for high-risk patients unsuitable for general or regional an-
esthesia.

			  Materials and Methods:  This retrospective analysis draws from records from Chiangrai Prachanukroh 
Hospital. All procedures were performed or supervised by a single surgeon. Included were adult patients (≥ 18 
years) undergoing elective groin hernia repair; cases with acute complications were excluded. Data collected 
included demographics, hernia type, repair technique, operative time, hospital stay, and complications. Ethical 
approvals were obtained.

			  Results:  From September 1989 to September 2023, 2,790 groin hernia repairs were performed under local 
anesthesia. Most patients were male (97%), with indirect inguinal hernia being the most common (77.8%). A 
tension-free repair with a modified Lichtenstein technique was used in 76% of cases. Intraoperative assessment 
included voluntary patient straining to confirm the integrity of the repair. A one-day surgery (ODS) approach was 
applied in 91.4% of cases. The overall complication rate was 5.28%, and the recurrence rate was notably low at 
0.71%.

			  Conclusion:  Groin hernia repair under local anesthesia is a safe, effective, and cost-efficient option, well-
suited for one-day surgery. With excellent outcomes and reduced inpatient resource use, this approach supports 
broader adoption in Thailand’s healthcare system. The author encourages wider use of local anesthesia in routine 
open groin hernia repairs.

	 Keywords:  Groin hernia repair, Local anesthesia infiltration, One-day surgery (ODS)

Introduction

	 Groin hernia repair represents one of the most 
performed surgical procedures worldwide.1 Despite its 
prevalence, this operation receives disproportionately 
limited attention in surgical curricula, as academic insti-
tutions often prioritize more complex procedures. This 
educational gap results in inadequate training of surgical 
residents in proper hernia repair techniques, which may 

lead to technical errors and potentially increase recurrence 
rates.2 Such recurrences not only compromise patient 
outcomes but also significantly complicate subsequent 
repairs.3 The author's experience with groin hernia repair 
under local anesthesia began at Chiangrai Prachanukroh 
Hospital in 1989. This work was inspired by early expo-
sure to international literature demonstrating the efficacy 
of local anesthesia for groin hernia repair during surgical 
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residency.4 However, these publications notably lacked 
detailed technical descriptions of anesthetic infiltration 
techniques. Upon completing surgical training, the author 
systematically developed an optimized local anesthesia 
protocol through a comprehensive review of regional 
anesthesia textbooks. The first successful hernia repair 
under local anesthesia was performed in September 
1989,5 establishing the foundation for a sustained clinical 
practice that has spanned over three decades. Since 1989, 
the author has exclusively employed local anesthesia 
for groin hernia repairs in elective cases. Throughout 
three decades of surgical practice, the author has rarely 
performed groin hernia repair under general or spinal 
anesthesia, reserving these approaches exclusively for 
emergency cases. This report details the evolution and 
outcomes of this experience, which now encompasses 
more than 2,790 procedures.

Materials and Methods

	 This retrospective cohort study analyzed consecutive 
elective groin hernia cases treated at the Department of 
General Surgery, Chiangrai Prachanukroh Hospital. Data 
were extracted from institutional medical records, which 
were available from 2008 onward. However, additional 
patient records dating back to 1989 were obtained from 
a surgeon-maintained patient portfolio. All surgical 
procedures were performed or directly supervised by a 
single surgeon between September 1989 and September 
2023, totaling 2,790 cases. Cases involving hernia-related 
complications, such as strangulation, were excluded. The 
inclusion criteria are detailed below.

Inclusion criteria
	 1.	 Elective groin hernia repair candidates.
	 2.	 Age ≥ 18 years, both genders.
	 3.	 Absence of acute hernia complications (incar-
ceration or strangulation).
	 4.	 Normal coagulation profile (no coagulopathy).
	 5.	 No uncontrolled comorbidities (hypertension or 
diabetes mellitus).
	 6.	 Willing and able to provide informed consent.

The local anesthesia infiltration technique
	 Anesthetic Preparation and Instruments
	 1.	 Local anesthetic mixture
		  	 30 mL of 1% lidocaine with epinephrine 

(1:100,000)

		  	 20 mL of 0.5% bupivacaine
		  	 Mixed before administration (final volume 

50 mL). The mixture was stored in a 50 mL 
sterile plastic syringe.

	 2.	 Alkalization
		  	 5 mL of 7.5% sodium bicarbonate was added 
to the above anesthetic mixture.
	 3.	 Equipment
		  	 5 mL sterile syringes
		  	 25-gauge spinal needle 
	 The local anesthesia site of infiltration and technique 
(Figure 1).

Figure 1  Anesthetic infiltration site5

	 Landmark A: Ilioinguinal Nerve Block
	 The injection site is located 2.5 cm medial and 2.5 
cm superior to the anterior superior iliac spine (ASIS). 
Using a 25-gauge spinal needle inserted perpendicular to 
the skin, advance the needle until positioned just beneath 
the external oblique aponeurosis. Correct placement is 
confirmed by:
	 1.	 Tactile loss of resistance (LOR) upon penetrating 
the aponeurosis
	 2.	 Feeling fascial "popping" sensations during 
needle advance through
	 A single bolus of 5 mL of anesthetic mixture is 
deposited beneath the aponeurosis without using a fan-
shaped distribution, as the volume of the mixture allows 
it to spread sufficiently to reach the target nerve beneath 
the external oblique aponeurosis.
	 Landmark B: Pubic Tubercle and Superficial 
Inguinal Ring Block
	 1.	 Initial Injection (Pubic Tubercle)
	 Palpate the pubic tubercle and mark a point 2 cm 
laterally
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	 The needle is inserted perpendicularly through the 
skin and then advanced at a 45-degree angle toward the 
tubercle. Subsequently, 2–3 mL of the anesthetic mixture 
is infiltrated around the periosteal interface.
	 2.	 Secondary Injection (Superficial Ring)
		  	 Withdraw the needle tip to the subcutaneous 

level without exiting the skin
		  	 Redirect inferiorly to target 1.5 cm below the 

pubic tubercle
		  	 Deposit 2-3 mL of anesthetic mixture at the 

superficial inguinal ring
	 Landmark C: Incision Site Block
	 1.	 Incision Planning
		  	 A 5-6 cm skin incision is made along natural 

skin creases
		  	 Positioned 2-3 cm (2 finger breadths) superior 

to the pubic tubercle
	 2.	 Anesthetic Technique
		  a) Initial infiltration
			   	 Insert the needle 1.5-2 cm laterally from 

the planned incision
			   	 Subcutaneous infiltration of anesthetic 

mixture along the incision line toward the 
midline (5 mL)

		  b)	Multidirectional blocking (Figure 2) 
			   	 Withdraw the needle to the insertion point 

without exiting the skin
			   	 Redirect the needle parallel to the inguinal 

ligament toward the superficial ring (5 mL)
			   	 Repeat the redirection of the needle perpen-

dicular to the inguinal ligament toward the 
midline (5 mL)

			   	 Fan-shaped infiltration: complete the re-
maining area coverage (10 mL)

			   	 Total volume used: 25-30 mL

	 Landmark D: Hernia Sac Infiltration at Deep 
Inguinal Ring
	 1.	 Locate 1.5 cm superior to the midpoint of the 
inguinal ligament
	 2.	 Insert a 25-gauge spinal needle perpendicular to 
the skin
	 3.	 Advance the needle to penetrate the external 
oblique aponeurosis (EOA) (confirmed by a distinct "pop" 
sensation/LOR), then deepen the needle 0.5-1 cm, based 
on the patient's muscle thickness.
	 4.	 Aspirate the syringe before infiltration to exclude 
femoral vessel puncture; if any blood is present, stop this 
step. 
	 5.	 Deposit 2-3 mL of the anesthetic mixture. 
	 6.	 An alternative approach is first to incise the skin, 
followed by direct infiltration of the anesthetic mixture 
into the hernia sac near the deep inguinal ring during 
dissection.
	 Note: Before the incising of EOA, administer 2-3 
mL of local anesthetic mixture beneath this layer to ensure 
direct blockade of the inguinal nerve.

Sedation
	 Our technique of local anesthetic infiltration is 
associated with minimal procedural pain. Patients are 
thoroughly informed and guided through each step of the 
operating room process, which contributes to a significant 
reduction in perioperative anxiety. Notably, no sedation 
is administered in most cases. 

Analgesic medication during or post op period
	 No intraoperative analgesic injections were admin-
istered to any patients. If the patient complained of pain 
during the procedure, supplemental local anesthesia was 
administered at the site of discomfort. Postoperative pain 
management consisted of paracetamol 500 mg (1-2 tablets 
every 6 hours) and NSAIDs (ibuprofen 400 mg, one tablet 
three times daily after meals). Most patients received 
analgesia for 3 to 5 days. No narcotic medications were 
prescribed postoperatively.

Follow up
	 Postoperatively, most patients will be advised to 
undergo suture removal at a local healthcare facility near 
their residence. They will receive detailed wound care 
instructions and guidance before discharge. In the event 
of complications, patients are instructed to return to our Figure 2  Direction of infiltration
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institution for further evaluation. A scheduled follow-up 
visit at one month will include wound assessment, evalua-
tion of postoperative symptoms, and counseling regarding 
potential complications. Additionally, patients are encour-
aged to seek prompt consultation if they have any concerns 
regarding surgical sequelae or postoperative issues.

Results

	 This retrospective study analyzed medical records 
from the Department of General Surgery at Chiangrai 
Prachanukroh Hospital. All procedures were performed 
or directly supervised by a single surgeon between 
September 1989 and September 2023, encompassing 
2,790 cases. The cohort consisted predominantly of 
male patients (2,706 cases; 97%), with female patients 
accounting for 84 cases (3%). Patient age ranged from 
15 to 92 years (mean: 56.8 years) (Table 1). Primary 
indirect inguinal hernias accounted for 77.8% of cases, 
while primary direct hernias represented 15.99% and 
bilateral inguinal hernias 1.05% (Table 2). Lichtenstein 
hernioplasty was performed in most cases (76.32%), 
with a minority undergoing tissue repair (Table 3), and 
the operative time ranged from 15 to 160 minutes (mean: 
44.7 minutes) (Table 4). Anesthetic assistance was re-
quired for two patients due to inadequately controlled 
perioperative pain. Underlying comorbidities were 
present in some patients, with hypertension and diabetes 
being most prevalent (Table 5). A total of 2,558 patients 
(91.68%) were managed as one-day surgery cases, with 
an average postoperative unit stay of 2 hours (Table 6). 
The overall morbidity rate was 4.75% including 65 cases 
of ecchymosis, 39 cases of wound swelling, 12 cases of 
hematoma, 5 cases of transient femoral nerve paresis, 2 
cases of local anesthesia failure, 5 cases of superficial 
wound infection, and 20 cases of hernia recurrence (Table 
7)—no instances of local anesthetic allergy or systemic 
toxicity. No perioperative deaths occurred. 
	 This retrospective study included consecutive 
patients from all risk categories, as stratified by stan-
dardized systems such as the American Society of An-
esthesiologists (ASA) classification. Although the exact 
distribution of patients across ASA categories was not 
recorded, preoperative risk assessment was performed 
by anesthesiologists in all cases. The mean patient age 
was 56.8 years, with approximately half presenting with 
comorbidities such as hypertension or diabetes. Given 
this profile, the ASA risk distribution in this cohort is 
expected to align with standard population trends.  

Table 1  Age Distribution

	 Age (year)	 Amount	 Percent

	 15-20	 78	 2.79
	 21-30	 270	 9.64
	 31-40	 380	 13.57
	 41-50	 355	 12.68
	 51-60	 862	 30.79
	 61-70	 701	 25.04
	 71-80	 101	 3.61
	 > 80	 53	 1.89

Table 2  Types of Hernia

Type of hernia		  Side		  Total	 Percent
	 Rt.	 Lt.		

Indirect	 1,344	 938	 2,282	 77.80
Direct	 222	 249	 471	 15.99
Pantaloon	 56	 32	 88	 2.99
Bilateral	 22	 9	 31	 1.05
Femoral	 22	 15	 37	 1.26
Recurrent	 18	 9	 27	 0.92

Table 3  Types of Hernia Repair

Age (year)	 Amount	 Percent

Tissue repair
	 Bassini	 197	 7.04
	 Marcy	 349	 12.46
	 McVey	 18	 0.64
	 Femoral ring repair	 20	 0.71
	 Shouldice	 66	 2.36
Tension Free
	 Lichtenstein	 2,127	 76.23
	 Plugging	 13	 0.46

Table 4  Operation Time

	Time (Minute)	 Amount	 Percent

	 0-15	 35	 1.25
	 16-30	 740	 26.43
	 31-45	 1,201	 42.89
	 46-60	 730	 26.07
	 > 60	 94	 3.36
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Discussion

	 Groin hernias are among the most prevalent surgi-
cal conditions. Regardless of symptom presentation, 
surgical intervention remains the standard for treatment. 
Due to their high incidence, groin hernia repairs are fre-
quently the first procedures taught to surgical residents 
during training. However, because open hernia repairs 
are considered technically straightforward, they may 
receive less emphasis in academic curricula compared to 
more complex procedures such as laparoscopic surgery, 
which requires advanced technical skills and specialized 
equipment.6 While laparoscopic approaches often require 
general anesthesia, this preference may limit residents' 
exposure to open groin hernia repairs under local anes-
thesia—a technique that, when performed by experienced 
surgeons, yields comparable outcomes to laparoscopic 

Table 5  Co-medical Diseases

Diseases	 Amount	 Percent

Hypertension	 1,121	 40.04
Diabetes	 568	 20.29
Hyperlipidemia	 290	 10.36
BPH	 240	 8.57
COPD, Asthma	 132	 4.71
Coronary artery disease	 120	 4.29
Chronic kidney disease	 98	 3.50
HIV positive	 22	 0.79

Table 6  One Day Surgery

	 Amount	 Length of stay (day)

Inpatient	 242	 2.1
One Day Surgery	 2,548	 0

Table 7  Complication

	 Amount	 Percent

Ecchymosis	 65	 2.32
Wound swelling 	 39	 1.39
Hematoma	 12	 0.43
Femoral nerve paresis	 5	 0.18
Local anesthesia failure	 2	 0.07
Infection	 5	 0.18
Recurrence	 20	 0.71

approaches.7 Laparoscopic hernia repair offers several 
advantages over the open repair.8 However, open groin 
hernia repair under local anesthesia remains a viable 
and effective option, particularly in resource-limited set-
tings.9 Notably, open surgery with local anesthesia avoids 
risks associated with general or spinal anesthesia while 
maintaining comparable outcomes when performed with 
proper technique.10,11 The author contends that, in skilled 
hands, open groin hernia repair under local anesthesia 
can achieve results equivalent to laparoscopic repair,  
offering a cost-effective and accessible alternative without 
compromising efficacy.9,10 

	 The author completed general surgery training in 
1989. Interest in groin hernia repairs under local anesthe-
sia began during surgical training and later evolved into 
a focused specialization. At the time, the author’s idea 
that a major surgical procedure could be safely performed 
without the need for general or spinal anesthesia was 
both innovative and compelling. This technique could 
offer significant advantages in terms of patient safety, 
cost-effectiveness, and suitability for outpatient surgery. 
Over the decades, these benefits have been realized in 
clinical practice. Supporting this shift, the European 
Hernia Society has recommended, since 2009, avoiding 
spinal anesthesia in adult hernia open repair surgery and 
advised that when general anesthesia is used, it should be 
supplemented with local anesthesia to optimize patient 
outcomes.12 While numerous medical journals, both in-
ternational4 and Thai,13 had documented this approach’s 
advantages, none provided detailed technical guidance on 
local anesthetic infiltration. Although not the first surgeon 
in Thailand to perform groin hernia repair under local 
anesthesia, the author noted that previous attempts by 
others were not sustained, and methodologies—particu-
larly regarding anesthetic infiltration—were inadequately 
documented.13,14 Motivated by this gap, the author devel-
oped a reliable infiltration technique after reviewing the 
Textbook of Regional Anesthesia. The first groin hernia 
repair under local anesthesia was performed in September 
1989. Since 1989, the author has exclusively employed 
local anesthesia for groin hernia repairs in elective cases. 
After accumulating adequate cases, preliminary results 
were published in the Journal of the Department of Medi-
cal Services in October 1994, emphasizing the feasibility 
and technical approach to local anesthetic infiltration.5 

Throughout three decades of surgical practice, the author 
has rarely performed groin hernia repair under general or 
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spinal anesthesia, reserving these approaches exclusively 
for emergency cases. Contrary to the misconception that 
local anesthesia should be reserved exclusively for high-
risk patients undergoing hernia repair, current evidence 
supports broader application. Specifically, the European 
Hernia Society strongly recommends (Grade A) the use 
of local anesthesia for open inguinal hernia surgery in all 
adult patients.12

	 Initially, this technique was unfamiliar to some Thai 
surgeons and met with skepticism. However, the author 
refined the approach, demonstrating that successful local 
anesthesia for groin hernia repair requires skill but is not 
time-consuming to master.15 Early in the learning curve, 
two cases required conversion to general anesthesia due 
to intraoperative pain, underscoring the importance of 
experience in achieving consistent analgesia.  The author 
maintains that groin hernia repair under local anesthe- 
sia is a safe, effective, and cost-efficient procedure. Its  
localized effect avoids systemic complications and  
reduces anesthetic requirements, particularly benefiting 
frail and elderly patients.16 When the author began this 
work, no definitive guidelines existed for anesthetic 
techniques in inguinal hernia repair. Recently, however, 
international guidelines—including those from the Her-
niaSurge Group—have classified local anesthesia as a 
Grade A recommendation for open groin hernia repair.9 

The disadvantages of spinal anesthesia (e.g., complica-
tions) and general anesthesia (e.g., postoperative cog-
nitive decline, increased mortality in elderly patients) 
further support local anesthesia’s preference.17,18 Given 
that a significant proportion of groin hernia patients are 
elderly (approximately 60% over age 50 and 18% over 
65), local anesthesia provides a safer alternative for this 
high-risk group (Table 1). 
	 In the author’s early practice, mesh was not widely 
available, and tissue-based repairs were common. Cur-
rently, mesh repair accounts for 97% of cases, with the 
Shouldice technique reserved for select patients. Local 
anesthesia remains the cornerstone of the author’s ap-
proach, adaptable to various surgical techniques based 
on the patient's condition and available resources (Tables 
2 and 3).
	 Some patients initially express concerns about un-
dergoing groin hernia repair under local anesthesia. The 
attending physician must clearly explain the safety and 
benefits.1 The primary patient concern is PAIN during 
the procedure. To address this, the author has systemati-

cally refined the local anesthetic infiltration technique to 
enhance comfort. The following measures have been 
incorporated and optimized.

Optimized Local Anesthesia Techniques
	 1.	 Use of fine-gauge needles:19 A 25-gauge or 
smaller needle is employed to minimize insertion-related 
discomfort.
	 2.	 Use of longer needles:20 A spinal needle is uti-
lized to reduce the number of skin punctures required, 
thereby improving patient tolerance.
	 3.	 Slow, pulsatile infiltration:21 This technique al-
lows gradual diffusion of the anesthetic agent, reducing 
tissue pressure and associated pain.
	 4.	 Warming of the anesthetic solution:22 The local 
anesthetic is pre-warmed up to 37 ˚C, which has been 
shown to decrease injection pain.
	 5.	 Buffering the solution:23 To reduce the acidity of 
commonly used anesthetics and diminish infiltration pain, 
the solution is buffered with 5 mL of 7.5% sodium bicar-
bonate. This adjustment raises the pH to approximately 
7.2-7.4, which clinical studies have shown significantly 
lowers patient-reported pain scores.

Postoperative Management and Complications
	 During the initial 4-5 years of the author's experi-
ence performing groin hernia repair under local anesthe-
sia, patients were managed as inpatients and remained 
hospitalized for postoperative recovery. Complications 
were infrequent and generally minor, with an average 
hospital stay of approximately 2.5 days.5 Most patients 
demonstrated good self-care capabilities and did not re-
quire intensive nursing support. Postoperative pain was 
effectively managed using standard analgesics, such as 
paracetamol and non-steroidal anti-inflammatory drugs 
(NSAIDs). An important observation regarding the use of 
local anesthesia is that, in addition to providing immediate 
intraoperative analgesia, patients tend to experience less 
postoperative pain compared to those who undergo sur-
gery under general or spinal anesthesia. This is evidenced 
by the reduced need for postoperative analgesics in pa-
tients receiving local anesthesia. A proposed mechanism 
underlying this benefit is the preemptive analgesic effect 
of local anesthetic infiltration, which may attenuate the 
release of pro-inflammatory mediators at the surgical site. 
This includes a reduction in polymorphonuclear (PMN) 
cell activity and the associated release of free radicals 
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and other local inflammatory mediators.24,25 With growing 
confidence in the technique's safety and efficacy, the au-
thor transitioned to outpatient management in 1994. This 
shift was justified by: (1) equivalent care quality from 
attentive family members, and (2) reduced administrative 
burdens and more efficient hospital resource utilization.26 
Since 1994, > 90% of cases of groin hernia repairs under 
local anesthesia have been performed on an outpatient 
basis (Table 6). Only two patients required inpatient care 
during this period, both due to the absence of suitable 
caregivers at home. The author has not encountered any 
instances of local anesthetic allergy or systemic toxic-
ity throughout the clinical experience. No perioperative 
deaths occurred.
	 Complication Analysis (Total: 148 cases; 5.28%) 
(Table 7)
	 1.	 Ecchymosis occurred in 65 cases and wound 
swelling in 39 cases, neither of which required further 
intervention.
	 Ecchymosis and wound swelling are the most fre-
quent postoperative complications (3.71%), occurring 
despite meticulous hemostasis and vessel ligation. 
	 The author hypothesizes that these complications 
may result from decreased tissue integrity, which is com-
monly observed in elderly patients.
	 2.	 Hematoma occurred in 12 cases, 5 of which 
necessitated surgical evacuation. 
	 These complications occurred primarily during the 
initial phase of the author’s experience. The predominant 
cause was inadequate ligation of superficial vessels. 
While the adrenaline in the anesthetic mixture induces 
transient vasoconstriction; however, this effect is tem-
porary and may create an illusion of hemostatic control. 
Upon vasodilation, these vessels can lead to superficial 
hematoma formation. Therefore, meticulous ligation of 
these vessels remains essential to prevent postoperative 
bleeding.
	 3.	 Transient femoral nerve paresis was noted in 5 
cases and resolved spontaneously without intervention.
	 Although these complications occur infrequently, 
they can cause patient anxiety. However, all cases re-
solved spontaneously within two hours, with patients 
regaining full mobility before discharge. These compli-
cations likely result from excessive volume and depth 
of anesthetic infiltration during the step of the landmark 
D-guided infiltration. 
	 As an alternative approach, the skin may first be 

incised, followed by direct infiltration of the anesthetic 
mixture near the deep inguinal ring during dissection.
	 4.	 Superficial wound infection occurred in 5 cases; 
they were successfully treated with wound opening and 
dressing.
	 These unpleasant complications not only provoke 
patient anxiety but also increase treatment costs and may 
lead to subsequent issues, including chronic pain and 
recurrence. Meticulous adherence to all steps of aseptic 
surgical technique is paramount. In accordance with 
international HerniaSurge guidelines for groin hernia 
management, the author routinely avoids prescribing 
prophylactic antibiotics.
	 5.	 Local anesthesia failure was found in 2 cases, 
which required conversion to general anesthesia due to 
inadequate intraoperative pain control. 
	 These complications arose during the early phase 
of the authors' learning curve with the procedure. The 
authors were unable to determine whether the failure was 
attributable to the infiltration technique or to the phar-
macologic agent itself. Local anesthesia infiltration for 
groin hernia repair is a specialized technique that requires 
dedicated practice to master. While the learning curve is 
relatively short,15 structured training sessions under ex-
pert supervision significantly accelerate skill acquisition 
compared to independent trial-and-error approaches.
	 6.	 There were 20 cases of hernia recurrence: 
		  	 15 following tissue-based repair and 
		  	 5 following Lichtenstein hernioplasty. 
		  	 Most of the patients with recurrence opted for 
reoperation, which was successfully performed under 
local anesthesia.
	 While the observed recurrence rate in this study was 
acceptably low (0.7%), the author acknowledges that the 
true rate may be underestimated. Although the follow-up 
period ranged from 5 to 20 years and may not capture very 
late recurrences, existing literature indicates that most 
recurrences occur within the first 2 years postoperatively, 
with the majority presenting within the first 5 years.27 The 
majority of hernia recurrences in the author's experience 
occurred during the early adoption phase of both tissue-
based repair and tension-free repair techniques. Published 
evidence indicates significantly higher recurrence rates 
with tissue-based repairs compared to tension-free tech-
niques.11 Therefore, tension-free repair techniques are 
used by the authors in the surgical treatment of over 97% 
of groin hernia repairs.
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Limitation

	 While this study offers robust clinical insights, 
several limitations must be acknowledged.
	 1.	 Single-surgeon bias: Outcomes reflect one 
practitioner’s expertise, which may limit generalizability.
	 2.	 Retrospective design: Data were collected from 
medical records, potentially missing nuanced patient-
reported outcomes.
	 3.	 Evolving techniques: Early cases used tissue-
based repairs, while later cases predominantly employed 
mesh (97%), affecting long-term recurrence comparisons.
	 4.	 Follow-up variability: Although follow-up 
spanned 5-20 years, some very late recurrences may be 
underrepresented.
	 5.	 Context-specific applicability: Results may dif-
fer in settings lacking experienced surgeons or structured 
training programs.
	 Future directions could include prospective mul-
ticenter studies to validate these findings and further 
optimize anesthetic protocols.

Conclusion

	 Groin hernia repair under local anesthesia is a safe, 
efficient, cost-effective, and technically straightforward 
surgical approach—particularly well-suited for one-day 
surgery settings. This ambulatory model holds strong 
potential for broader integration into Thailand’s health-
care system. Drawing on over three decades of experi-
ence and 2,790 cases, this study demonstrates that local 
anesthesia provides excellent perioperative analgesia, 
minimizes postoperative pain, and significantly reduces 
systemic complications. The approach optimizes resource 
utilization, lessens inpatient burden, and maintains 
excellent clinical outcomes. A low overall complica-
tion rate (5.28%) and an exceptionally low recurrence 
rate (0.71%) further support the effectiveness of this 
procedure when performed with meticulous technique. 
The author’s refined local anesthetic protocol, including 
buffered, warmed solutions, fine-gauge needles, and pul-
satile infiltration, has proven essential to these favorable 
results. These findings are consistent with international 
guidelines (e.g., HerniaSurge Group), which assign a 
Grade A recommendation to the use of local anesthesia for 
open groin hernia repair. Although laparoscopic inguinal 
hernia repair demonstrates favorable outcomes, it should 
be reserved for surgeons with substantial expertise in the 
technique. Comparative analyses have shown that open 

repair under local anesthesia carries a similar short-term 
postoperative complication risk to laparoscopic repair 
but offers the advantage of reduced operative time.7 The 
perceived benefits of laparoscopic versus open repair 
are significantly influenced by anesthesia modality, 
underscoring the necessity for Level I evidence directly 
comparing laparoscopic inguinal hernia repair with open 
repair performed under local anesthesia. Considering 
these outcomes, the author strongly encourages col-
leagues to adopt local anesthesia as a viable and advanta-
geous standard for routine open groin hernia repair.
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Abstract			  	Background:  Risk of appendix rupture varies over time. It aims to identify factors contributing to treat-
ment delays, potentially heightening rupture risk. Findings could help surgeons intervene more quickly, lowering 
rupture chances and improving outcomes. Insights could contribute to effective treatment guidelines, particularly 
benefiting regions with limited healthcare access.

			  Objectives:  To understand how appendix rupture risk changes over time and to identify factors associated 
with rupture and treatment delays, facilitating prompt intervention and better outcomes.

			  Materials and Methods:  A retrospective analysis of 800 acute appendicitis cases at Rajavithi Hospital 
(October 2019 - September 2022) assessed symptom onset time and initial clinical signs. Patients diagnosed and 
treated for acute appendicitis were included; prior cases or incomplete records were excluded. Symptom onset 
was patient-reported, and diagnoses were based on initial assessments. Rupture was confirmed intraoperatively. 
Statistical analysis used a significance level of p < 0.05.

			  Results:  Participants' mean age was 35.78 ± 14.33 years. Average time from symptom onset to hospital 
presentation was 23.90 ± 23.87 hours, and door-to-surgery time was 12.79 ± 6.99 hours. Univariate analysis 
showed significant associations between rupture and older age (p = 0.002), higher temperature (p = 0.002), in-
creased heart rate (p < 0.001), higher ASA class (p < 0.001), and elevated WBC count (p < 0.001). No significant 
association was found with gender, symptom onset-to-hospital time, or intra-hospital timeframes. Multivariate 
analysis confirmed older age (p = 0.011), higher temperature (p = 0.019), elevated pulse rate (p < 0.001), higher 
ASA class (p = 0.038), WBC count ≥ 10,000 (p = 0.002), increased door-to-ATB time (p = 0.018), and longer 
surgical consultation time (p = 0.039) as rupture predictors.

			  Conclusion:  Older age, elevated temperature, heart rate, WBC count, higher ASA classification, and delays 
(door-to-ATB time, surgical consultation time) are significant factors influencing appendicitis rupture. Address-
ing these could improve outcomes.

	 Keywords:  Appendicitis, Rupture, Time-base analysis

Introduction

	 Appendiceal rupture is a serious complication that 
can lead to peritonitis, sepsis, and even death.1,2 While 
clinicians generally recognize that delayed diagnosis 
increases the likelihood of rupture, the precise relation-
ship between symptom duration, in-hospital delays, and 
rupture risk remains unclear.1,3 Most previous studies 
have compared ruptured and non-ruptured cases only at 

the time of diagnosis or surgery, without quantifying how 
rupture risk evolves dynamically as time progresses.3,4 

This limitation leaves an important knowledge gap: clini-
cians lack evidence-based benchmarks on when rupture 
risk begins to escalate significantly, or which hospital-
related time intervals most strongly contribute to rupture.
	 Understanding this time-dependent nature of rup-
ture risk is crucial for improving outcomes.5 Identifying 
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not only patient-related factors but also specific process 
delays within the hospital (such as consultation time or 
door-to-antibiotic time) could provide actionable insights 
for optimizing care pathways. Unlike prior research that 
focused primarily on overall surgical timing, this study 
introduces a time-based analytical approach to evaluate 
rupture risk across both pre-hospital and intra-hospital 
intervals. By quantifying how risk changes over time 
and determining which delays have the greatest impact, 
we aim to clarify the “critical window” for appendicitis 
management.
	 This methodological focus distinguishes our study in 
two key ways. First, it shifts the perspective from a binary 
classification of ruptured versus non-ruptured appendici-
tis to a dynamic assessment of rupture risk as a function of 
time. Second, it highlights modifiable hospital workflow 
factors, particularly door-to-antibiotic administration 
and surgical consultation delays, that may be targeted 
for system improvement. These findings are expected to 
guide earlier interventions, reduce rupture incidence, and 
improve patient care. Moreover, the results have practical 
relevance for healthcare settings with limited resources, 
where optimizing time-sensitive processes is essential.

Materials and Methods

	 This study was a retrospective descriptive analysis 
focusing on October 1, 2019, and September 30, 2022. 
The researchers assessed the time of symptom onset 
and clinical signs at the patient's first medical contact 
by examining physician and nursing notes, physician 
examination documentation, and medication order forms.
	 The inclusion criteria for this study were patients 
diagnosed with acute appendicitis who received treat-
ment at Rajavithi Hospital and had their data collected 
between October 1, 2019, and September 30, 2022. The 
exclusion criteria for this study were patients who had 
previously been treated for acute appendicitis and those 
with incomplete medical records.
	 The time of symptom onset was determined based 
on the patient's history during the first examination. Pa-
tients diagnosed with appendicitis or an acute abdomen 
with appendicitis as the primary diagnosis in the initial 
assessment note were categorized as having a diagnostic 
impression of appendicitis. Those with any other diagno-
ses were considered uncertain. The time of appendiceal 
rupture was defined as the time when the operation was 
performed, and the rupture was confirmed. Because 
determining the exact moment of rupture is not feasible, 

the diagnosis was based on observations made during the 
operation. 

Definition
	 1.	 Symptom onset-to-hospital presentation repre-
sents the duration between the moment a patient experi-
ences the initial symptoms and their arrival at the hospital 
for evaluation and treatment.
	 2.	 Management Patient at Emergency Room (ER) 
to Consult Surgery refers to the time period from the start 
of patient management in the Emergency Room (ER) to 
the moment when a consultation with a surgical specialist 
takes place.
	 3.	 Consulting Surgery to Surgical Diagnosis repre-
sents the duration between the initial consultation with a 
surgical specialist and the determination of a conclusive 
surgical diagnosis.
	 4.	 Surgical Diagnosis to Admission represents the 
time between the determination of a surgical diagnosis 
and the patient's subsequent admission to the hospital.
	 5.	 Door-to-ATB refers to the time interval between 
a patient's arrival at a healthcare facility (door) and the 
administration of appropriate antibiotic therapy (ATB).
	 6.	 Ward to the Operating Room refers to the time 
between a patient's transfer from the ward to the operating 
room.
	 7.	 Anesthesia Preparation refers to the time required 
to prepare the patient for anesthesia before surgery.
	 8.	 Door-to-surgery refers to the duration between a 
patient's arrival at the hospital (or emergency department) 
and the commencement of the surgical procedure.
	 9.	 Time from Symptom Onset to Surgery
	 The time of symptom onset was determined based 
on the patient’s self-reported history at initial examina-
tion. We acknowledge that this method relies on patient 
recall and is therefore susceptible to recall bias, which 
may affect the accuracy of reported symptom duration.
	 At our institution, routine CT scanning is not per-
formed for all suspected appendicitis cases. The initial 
diagnosis is primarily based on clinical assessment, physi-
cal examination, and laboratory findings (e.g., elevated 
WBC count). Ultrasound may be used as a first-line im-
aging modality in equivocal cases, particularly in female 
patients or those with atypical presentation. A CT scan 
is reserved for patients with inconclusive findings after 
clinical evaluation.
	 In this study, the sample size was calculated using 
the formula for comparing the proportions of two groups 



The Critical Window for Appendicitis Diagnosis: A Time-Based Analysis of Rupture RiskVol. 47  No. 1	 31

(Bernard R, 2000). The sample size for each group, n, 
was determined using standard statistics and significance 
levels. Based on a previous study by Bickell et al. (2006),1 

the following rupturing rates were found.
	 A 3% rupture rate in the group receiving surgery 
within 36 hours (p1 = 0.03) and a 20% rupture rate in 
the group that received surgery after 36 hours (p2 = 
0.20). The average complication rate from both surgical 
methods (pbar = 0.13). Using these values, the sample 
size is calculated to be 55 subjects per group. Consider-
ing that past statistics at Rajavithi Hospital show that 
approximately 10% of surgeries occur within 36 hours 
after onset, a total of 550 patients (55/0.1) were needed 
for the study. Therefore, the researchers will collect 
data from all patients with acute appendicitis treated at 
Rajavithi Hospital between October 1, 2020, and Janu-

ary 31, 2023, which is expected to be no less than 550 
patients. Data analysis was conducted using the following 
statistical methods. Descriptive statistics will be reported 
as the number and percentage for categorical data and 
mean and standard deviation for continuous data with a 
normal distribution. The median, minimum, and maxi-
mum values will be reported for continuous data with 
nonnormal distributions. Inferential statistics will involve 
the Chi-square test or Fisher's exact test for comparing 
categorical data, Student's t-test for comparing continuous 
data with normal distribution between two independent 
groups, Mann-Whitney U-test for comparing continuous 
data with non-normal distribution, binary logistic regres-
sion for analyzing related factors, reporting risks as odds 
ratios (OR) with 95% confidence intervals (CI), and a 
significance level of p < 0.05.

Results

Table 1  Demographic and clinical characteristics of the study patients

Demographic	 Total (n = 800) n (%)
Gender
	 Male	 408 (51.0)
	 Female	 392 (49.0)
Age	 35.78 ± 14.33
ASA
	 Class 1	 426 (53.3)
	 Class 2	 330 (41.3)
	 Class 3	 42 (5.3)
	 Class 4	 2 (0.3)
Temperature (˚C)	 37.23 ± 0.82
	 BT ≥ 37.8 ˚C	 407 (50.9)
	 BT < 37.8 ˚C	 393 (49.1)
WBC	 14.87 ± 5.02
	 WBC < 10,000	 6 (0.8)
	 WBC ≥ 10,000	 794 (99.3)
Heart rate (BPM)	 93.67 ± 16.82
Time (hr)
	 Symptom Onset to Hospital Presentation	 23.90 ± 23.87
	 Management Patient at Emergency Room to Consult Surgery	 4.86 ± 1.42
	 Consult Surgery to Surgical Diagnosis	 3.95 ± 2.58
	 Door-to-ATB	 8.96 ± 6.93
	 Surgical Diagnosis to Admission	 2.58 ± 1.77
	 Ward to Operating Room	 4.50 ± 3.90
	 Anesthesia Preparation	 0.35 ± 0.12	
	 Door-to-Surgery	 12.79 ± 6.99
Symptom Onset to Surgery	 36.68 ± 25.09
	 Less than 36 hrs	 533 (66.6)
	 More than 36 hrs	 267 (33.4)
Length of stay (LOS)	 3.11 ± 2.90

Values are represented as n (%), mean ± SD, and median(min-max).
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	 Demographic and clinical characteristics of 800 
study patients (Table 1). The participants consisted of 
51% males and 49% females, with an average age of 35.78 
years. The majority of patients were ASA Class 1 (53.3%), 
followed by Class 2 (41.3%), Class 3 (5.3%), and Class 
4 (0.3%). The average temperature was 37.23 ˚C,  
with 50.9% of patients having a temperature of 37.8 ̊ C or 
higher. The average WBC count was 14.87, with 99.3% 
of the patients having a count equal to or above 10,000.

	 The study also provided data on the time elapsed 
during various stages of patient care. The average time 
from symptom onset to hospital presentation was 23.90 
hours, and the average time from surgical diagnosis to 
admission was 2.58 hours. The overall door-to-surgery 
time was 12.79 hours, with 66.6% of patients having 
surgery within 36 hr of symptom onset. The average 
length of hospital stay (LOS) was 2.90 days. The factor 
associated with rupture is shown in Table 2.

Table 2  Factors associated with Rupture

Characteristics	 Acute (n = 722)	 Rupture (n = 78)	 p-value
		  n (%)	 n (%)	

Gender			   0.138
	 Male	 362 (88.7)	 46 (11.3)
	 Female	 360 (91.8)	 32 (8.2)	
Age			   0.001*
	 < 60 years	 669 (91.1)	 65 (8.9)
	 ≥ 60 years	 53 (77.9)	 13 (22.1)	
Temperature (˚C)			   0.002*
	 BT < 37.8	 380 (93.4)	 27 (6.6)
	 BT ≥ 37.8	 342 (87.0)	 51 (13.0)	
Heart rate (BPM)			   < 0.001*
	 60-100 	 519 (93.5)	 36 (6.5)
	 > 100 	 203 (82.9)	 42 (17.1)	
ASA class			   < 0.001*
	 Class 1	 403 (94.6)	 23 (5.4)
	 Class 2	 286 (86.7)	 44 (13.3)
	 Class 3-4	 33 (75.0)	 11 (25.0)	
WBC count			   < 0.001*
	 < 10,000	 2 (33.3)	 4 (66.7)
	 ≥ 10,000	 720 (90.7)	 74 (9.3)	
Symptom onset to surgery			   0.608
	 ≤ 36 hrs	 481 (90.2)	 52 (9.8)
	 > 36 hrs	 241 (90.3)	 26 (9.7)	
Door-to-ATB			   0.034*
	 ≤ 8 hrs	 400 (92.4)	 33 (7.6)
	 > 8 hrs	 322 (88.0)	 45 (12.0)	
Consult surgery to diagnosis			   0.039*
	 ≤ 4 hrs	 500 (91.7)	 45 (8.3)
	 > 4 hrs	 222 (87.1)	 33 (12.9)	

* significant at p < 0.05.
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	 Factors associated with rupture in acute and ruptured 
cases. The study found that age (p = 0.002), temperature 
(p = 0.002), heart rate (p < 0.001), ASA (p < 0.001), and 
WBC count (p < 0.001) were significantly associated with 
rupture. Specifically, patients with rupture had a higher 
average age (41.78 years), higher temperature (≥ 37.8˚C), 
increased heart rate (100 BPM), higher ASA classes, and 
higher WBC count (≥ 10,000).
	 No significant association was found between sex 
and rupture (p = 0.138), and the time from symptom onset 
to surgery was not significantly different between acute 

and rupture cases (p = 0.993). Consultation time from 
surgery to surgical diagnosis (p = 0.039) and door-to-ATB 
time (p = 0.034) were significantly different between 
the two groups. Other variables, such as symptom onset 
to hospital presentation, management at the emergency 
room, surgical diagnosis to admission, ward to operating 
room, anesthesia preparation, door-to-surgery, and symp-
tom onset to surgery, showed no significant association 
with rupture. The multivariate analysis factors associated 
with rupture are shown in Table 3.

Table 3  Multivariate analysis of factors associated with Rupture

Factors	 Adjusted OR	 95% CI	 p-value

Age ≥ 60 years	 2.15	 1.05 – 4.40	 0.036*
Temperature ≥ 37.8 ˚C	 1.94	 1.11 – 3.39	 0.019*
Heart rate > 100 bpm	 3.39	 1.99 – 5.80	 < 0.001*
ASA Class 2	 2.48	 1.38 – 4.43	 0.002*
ASA Class 3-4	 3.26	 1.18 – 9.03	 0.023*
WBC ≥ 10,000	 6.12	 1.52 – 24.64	 0.011*
Door-to-ATB > 8 hrs	 1.72	 1.05 – 2.82	 0.031*
Consult Surgery to Diagnosis > 4 hrs	 1.58	 0.95 – 2.64	 0.078

*Adjusted for age, temperature, heart rate, ASA class, WBC, door-to-ATB, and consultation time.
*Significant at p < 0.05

	 This study investigated the factors associated with 
rupture using multivariate analysis. The study identi-
fied several significant factors, including higher body 
temperature (BT ≥ 37.8 ˚C), elevated pulse rate (> 100/
min), higher ASA classes (Class 4, 3, and 2), WBC count 
≥ 10,000, older age, and increased time from door to 
ATB. The analysis was adjusted for factors such as age, 
temperature, pulse, ASA, WBC, time from ER to surgi-
cal diagnosis, and time from door to ATB. Results were 
considered significant at p < 0.05.

DISCUSSION
	 In this study of 800 patients with acute appendicitis, 
we found that several clinical factors were significantly 
associated with rupture. On univariate analysis, older age, 
elevated temperature, tachycardia, higher ASA classifica-
tion, and elevated WBC6-10 count showed strong associa-
tions, whereas gender and overall symptom duration did 
not. Intra-hospital delays, specifically prolonged surgical 
consultation time and door-to-antibiotic time, were also 

significantly related to rupture risk.11 Multivariate analysis 
confirmed that age ≥ 60 years, fever (≥ 37.8 ˚C), tachy-
cardia (> 100 bpm), ASA class ≥ 2, WBC count ≥ 10,000, 
and prolonged door-to-antibiotic time were independent 
predictors of rupture. These findings highlight that both 
patient-related risk factors and modifiable hospital work-
flow delays contribute to appendiceal rupture.12

	 Based on the research findings discussed above, the 
following strategies can be considered to ensure faster 
treatment for patients with conditions such as appendi-
citis, such as improving patient awareness.1 Educate the 
public about the symptoms of appendicitis to encourage 
patients to seek medical attention sooner. Early recogni-
tion and presentation to healthcare facilities can speed up 
the diagnosis process and reduce the risk of complica-
tions, such as rupture. Enhance emergency department 
efficiency: Streamline processes within the emergency 
department to reduce the time it takes to diagnose and 
admit patients. For example, optimizing patient flow, 
enhancing communication between healthcare provid-
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ers, and improving the efficiency of diagnostic tests can 
expedite patient care. Prioritize patients at a higher risk: 
Implementing an effective triage system to identify and 
prioritize patients with a higher risk of complications, 
such as those with elevated body temperature, increased 
pulse rate, higher ASA classes, or elevated WBC count. 
Prioritizing these patients can help ensure prompt treat-
ment.3,5 Improve surgical scheduling: Optimize surgical 
scheduling to minimize delays in patients who require 
surgery. This could include adjusting operating room 
availability, improving staff allocation, and coordinat-
ing surgery schedules to ensure prompt treatment for 
patients with time-sensitive conditions, such as appen-
dicitis. Monitor performance metrics: Regularly review 
performance metrics, such as door-to-surgery times and 
door-to-antibiotic times, to identify areas for improve-
ment. By continually assessing these metrics, healthcare 
facilities can identify potential bottlenecks and imple-
ment targeted interventions to reduce delays and improve 
patient care. Promote interdisciplinary collaboration: 
Encourage collaboration and communication between 
various healthcare professionals, such as emergency 
physicians, surgeons, anesthesiologists, and nurses, to 
ensure a seamless transition from diagnosis to treatment. 
Improved coordination between these professionals can 
lead to more efficient patient care and faster treatment.
	 This study has several strengths. First, it is based on 
a relatively large cohort of 800 consecutive appendicitis 
cases from a single tertiary referral center, which pro-
vides robust statistical power. Second, the study applied 
a time-based analytical approach, allowing us to assess 
not only patient-related clinical factors but also specific 
intra-hospital process delays, such as door-to-antibiotic 
time and surgical consultation time, which are modifiable 
in clinical practice. Third, by incorporating both univari-
ate and multivariate analyses, our findings provide a more 
comprehensive understanding of independent predictors 
of rupture.
	 Although the research conducted above provided 
valuable insights into the factors associated with a higher 
risk of rupture in patients with appendicitis, there may 
be additional high-risk factors that were not recorded or 
considered in this study. These factors could potentially 
influence the decision-making process to treat patients 
faster. Some of these factors may include the follow-
ing. This study did not specifically include generalized 
peritonitis in the lower abdomen in the analysis. While 

peritonitis is an important clinical manifestation of rup-
ture and may have prognostic implications, our dataset 
focused on time-related and readily measurable clinical 
factors. We acknowledge this as a limitation, and future 
studies should incorporate peritonitis as a variable to 
provide a more comprehensive risk model.
	 The selective use of CT scanning may have influ-
enced diagnostic timelines. While CT can provide high 
diagnostic accuracy, waiting for imaging may prolong the 
time to definitive diagnosis and treatment, particularly in 
resource-limited or high-volume settings. In our cohort, 
we did not perform a formal subgroup analysis to quan-
tify the impact of CT utilization on delayed diagnosis or 
rupture risk. This represents a limitation of the present 
study, and future prospective research should evaluate 
whether selective imaging strategies contribute to treat-
ment delays and adverse outcomes.
	 A limitation of our analysis is the handling of con-
tinuous variables. While logistic regression can accept 
continuous predictors, categorization into clinically 
meaningful groups (e.g., age thresholds, timing cut-offs) 
may yield results that are easier to interpret in clinical 
practice. Future studies should explore both continuous 
and stratified approaches to enhance the applicability of 
statistical findings. Finally, as this was a single-center 
retrospective study, the findings may not be generalizable 
to other healthcare settings, especially those with different 
diagnostic protocols or resource availability.
	 Patient's medical history: Past medical history, 
such as previous episodes of abdominal pain and gas-
trointestinal disorders. Comorbidities: The presence of 
other medical conditions, such as diabetes, obesity, or 
immunosuppression, could potentially increase the risk 
of complications in patients with appendicitis. Severity of 
pain: The intensity and nature of the pain experienced by 
a patient may provide valuable information about the pro-
gression of the condition. Patients with severe worsening 
pain may require urgent treatment. Social determinants of 
health: Socioeconomic status, access to healthcare, and 
health literacy can influence a patient's ability to seek 
timely medical care. These factors may contribute to treat-
ment delays and should be considered when assessing the 
urgency of care. Radiological findings: Advanced imaging 
techniques, such as ultrasound or computed tomography 
(CT), can provide more detailed information about the 
severity and progression of appendicitis. Incorporating 
these imaging findings into decision-making
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Conclusion

	 In summary, this study emphasizes the criticality 
of the prompt diagnosis and treatment of patients with 
appendicitis. Delays in treatment from symptom onset 
can significantly elevate the risk of a ruptured appendix, 
particularly in relation to the door-to-antibiotic (ATB) 
time. 
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Case Report

Abstract		 	 	Hypoganglionosis is a rare cause of intestinal obstruction characterized by a reduced number of ganglionic 
cells in the colon. Patients with this condition may present with constipation and acute intestinal obstruction. 
Based on the segment of the intestine affected, it can be classified into type one, in which the pathology is con-
fined to a segment of the colon, and type two, in which the hypoganglionosis is widespread but less severe. In 
children, the condition can be isolated or associated with Hirschsprung’s disease. Hypoganglionosis is extremely 
rare in adults and is not easy to diagnose. We present this 39-year-old female patient who presented with symp-
toms of acute intestinal obstruction and was initially managed medically. Still, she ultimately underwent a total 
colectomy, and the diagnosis of colonic hypoganglionosis was made on histopathological evaluation. Her recov-
ery was uneventful, and she has been symptom-free.   

	 Keywords:  Hypoganglionosis, Constipation, Abdominal distension, Colectomy

Introduction

	 Hypoganglionosis is a rare disease that affects 5% 
of cases of neuronal intestinal malformation.1 The clini-
cal features of hypoganglionosis are like Hirschsprung’s 
disease, where they present with chronic constipation 
or as acute pseudo-intestinal obstruction. Intestinal 
hypoganglionosis is divided into two subtypes: isolated 
hypoganglionosis and the Hirschsprung-associated form. 
Isolated hypoganglionosis is a distinct and rare disorder 
that has been proposed as a distinct entity, with two further 
subtypes: congenital isolated hypoganglionosis (CIHG) 
and acquired isolated hypoganglionosis (AIHG). In iso-
lated hypoganglionosis, the submucosal nerve plexus is 

normal, while a significant reduction in the myenteric 
ganglia is noted. In congenital hypoganglionosis, the 
number and size of ganglion cells are reduced at birth, and 
although their size increases with time, their number does 
not change. Acquired hypoganglionosis often occurs as a 
late-onset finding and is characterized by degeneration of 
ganglion cells and findings of gliosis on histopathological 
study.2,3

	 We report a case of hypoganglionosis in an adult 
woman who experienced turbulent years of worsen-
ing abdominal symptoms before receiving a definitive  
diagnosis. Her clinical journey highlights the importance 
of considering rare neuromuscular disorders in patients 
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with stubborn constipation and underscores the role of 
full-thickness biopsies in confirming the diagnosis.

Clinical Presentation

	 A 39-year-old Chinese lady presented to the 
emergency department with complaints of progressive  
abdominal distension and intermittent abdominal pain 
for the last 3 days.

History of presenting illness
	 The patient reported progressive abdominal disten-
sion and intermittent episodic abdominal pain over the last 
3 days. The pain was generalized, crampy, non-radiating, 
and partially relieved by passing flatus. She reported no 
passage of stools for 4 to 5 days but had been able to pass 
flatus. She denied nausea, vomiting, or fever.
	 She described a long-standing history of constipation 
since the age of 25, requiring laxatives or enemas 2–3 
times per week. Her bowel habits had progressively wors-
ened, and she passed stools with the help of these agents 
once a week. She had tried various dietary modifications 
and other forms of medications with limited relief. She 
gave a history of weight loss as reduced food intake due 
to her constipation. There were no previous surgeries or 
chronic illnesses. There was no history of weight loss, 
gastrointestinal bleeding, recent travel, or antibiotic use. 
She had no previous surgeries or known chronic illnesses.

Medical/Surgical history
	 The past medical history was significant in that 
during this period she had multiple CT scans and colo-
noscopies, but no definite diagnosis was made. An MRI 
defecography done in 2022 revealed moderate rectal pro-
lapse and large rectoceles. A rectal mucosal intersectional 
colonic study done in the same year suggested colonic 
inertia. The patient had no other known comorbidities. 
Or any surgeries done. She had used over-the-counter 
laxatives and enemas frequently for her symptoms and 
has no known drug allergies on record.

Family history
	 Family history was insignificant, as no one in her 
family suffered from a similar problem, a history of 
Hirschsprung’s disease. No history of GI malignancies 
or Inflammatory bowel disease was present.

Social
	 She is a non-smoker, though she takes an occasional 

glass of alcohol. She is an accountant by profession. Her 
social life has been rather constricted due to her prevailing 
problems.

Clinical examination
	 On physical examination, she was mildly distressed 
due to her distension, but there was no pallor, and her 
hydration was adequate. Her vital signs were BP 118/80, 
PR 90/mt, temperature was within normal limits, and 
SpO2 98% on room air.
	 On examination of the abdomen, it was soft, distend-
ed, and non-tender or guarded. There was a non-tender 
palpable mass occupying the entire left flank. The abdo-
men was tympanic, and the bowel sounds were normal. 
Digital rectal examination showed an empty rectum with 
no feces or masses felt.

Investigations
	 Blood investigations, which included a full blood 
count, electrolytes, thyroid function, and serum calcium 
levels, were normal. A CT scan of the abdomen revealed 
a megacolon extending to the cecum, with greater dilation 
in the left descending colon (10 cm) and a large fecaloma 
(Figure 1).

Figure 1	 Computerized tomography of the abdomen, showing 
the dilated transverse colon

Management
	 Conservative management began with intravenous 
fluids, analgesics, and antibiotics. Although the therapy 
was continued, it was eventually discontinued due to a 
lack of improvement. It was then decided to proceed 
with surgical intervention, specifically an open lapa-
rotomy. Intraoperatively, as shown in the CT scan, there 
was a megacolon extending to the cecum, with more 
pronounced dilation over the left descending colon. The 
sigmoid colon was highly redundant. The colon was im-
pacted with feces (Figures 2 and 3). The transition point 
was located at the upper rectum. Other organs appeared 
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normal. A total colectomy was performed, followed by a 
stapled side-to-end ileo-anal anastomosis and a covering 
loop ileostomy. Post-operative recovery was uneventful, 
and she was discharged.

 Discussion

	 Intestinal hypoganglionosis is a disorder of intestinal 
innervation that is commonly seen in children. It is one 
of the rarest gastrointestinal neuromuscular disorders. It 
affects the submucosal and myenteric neural plexus of the 
rectal wall and involves a specific length of the intestine 
just above the rectum.4 Hypoganglionosis is character-
ized by a reduced number of ganglia, with fewer than 
one ganglion per 10 mm or an average of fewer than 2 
neurons per ganglion. The diagnosis is usually confirmed 
through histological examination of the full-thickness 
specimen, including two-thirds of the resected segment's 
circumference. Hematoxylin and eosin staining are used 
to verify the diagnosis of hypoganglionosis.5,6 It can be 
classified into type one, which is focal with a transitional 
zone, and type two, which is diffuse without a transitional 
zone. The transitional zone in type one often shows fewer, 
or no ganglion cells compared to the proximal dilated 
segment of the colon.7

	 The clinical presentation of intestinal hypogangli-
onosis involves long-term constipation and may include 
acute intestinal obstruction, abdominal distension, and 
ongoing constipation. Gas retention in the abdomen can 
cause pain. Common imaging tests, such as abdominal x-
ray and CT scans, often show signs of intestinal blockage.6 
A significantly enlarged proximal colon segment with a 
transitional zone and a narrow distal segment on CT in a 
patient with chronic, unresponsive constipation typically 
indicates hypoganglionosis. Barium enema images usu-
ally support these findings to confirm the diagnosis.8

Figure 2	 Specimen from a total colectomy (the arrow indicates 
the dilated segment)

Figure 3 The macroscopic specimen of the resected total  
colectomy specimen (the green arrows indicate the 
dilated segment)

Histopathology
	 The histopathological reports (Histological slides, 
Figure 4) showed morphological features of hypogangli-
onosis. The mucosal layer shows ganglions, but the num-
ber of ganglion cells appears to be reduced and appears 
from the cecum to the sigmoid colon. The submucosal 
layer is normal.

Follow-up
	 On follow-up, she was cheerful and coping well 
with the stoma. There was significant relief of abdomi-
nal symptoms with the stoma functioning well. She has 
also shown a gain in weight compared to her admission. 
Closure of the stoma is planned in the coming months 
with improvement in her function.

Figure 4	 The histological examination of the specimen high-
lights the features of hypoganglionosis with a reduced 
number of ganglionic cells. (The blue arrow indicates 
the reduced number of ganglionic cells)
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	 The management of hypoganglionosis involves 
surgical resection, which may include either a segmen-
tal resection of the colon or a subtotal colectomy. The 
most common complications observed are frequent and 
loose stools, especially in patients who have undergone 
a subtotal colectomy, while other complications, such 
as anastomotic leaks and enterocutaneous fistulas, are 
noted as rare. The choice of surgical procedure depends 
on the patient's presentation and the affected segment 
of hypoganglionosis.9–11 This case report highlights the 
importance of the role of hypoganglionosis in chronic 
constipation in adults. After performing radiological in-
vestigations, performing serial biopsies may be beneficial 
in these patients; however, these have to be full-thickness 
biopsies, which may hinder their use in preoperative 
investigations of these patients.12,13 

Conclusion

	 Hypoganglionosis of the colon is a rare cause of 
intestinal obstruction in adults, and it is crucial to estab-
lish the diagnosis for proper management and to prevent 
complications. These patients should be monitored for 
recurrent constipation to avoid issues like acute intestinal 
obstruction. 
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Abstract		 	 	Intra-abdominal vascular pythiosis is a rare, life- and limb-threatening infection caused by Pythium in-
sidiosum. A 36-year-old Thai male with thalassemia presented with a chronic left leg ulcer that progressed de-
spite debridement, leading to a below-knee amputation (BKA). Post-BKA, chronic osteomyelitis necessitated an 
above-knee amputation (AKA). The stump failed to heal, and intra-abdominal vascular pythiosis was diagnosed 
using PCR and computed tomography angiography (CTA), which revealed extensive arterial occlusion. Manage-
ment included antifungal and antibacterial therapy, high AKA, and arterial resection. Over 36 months, the patient 
showed clinical improvement with stable inflammatory markers. Timely diagnosis of vascular pythiosis is es-
sential for optimizing treatment outcomes, and radical surgical resection continues to serve as the cornerstone of 
effective therapy.

	 	Keywords:  Intra-abdominal vascular pythiosis, Antifungal agent, Antibacterial agent

Introduction

	 Vascular pythiosis is a rare disease but serious life- 
and limb-threatening infection caused by Pythium insid-
iosum, a fungus-like organism endemic in Thailand. The 
clinical conditions are classified into four groups: cutane-
ous/subcutaneous, vascular, ocular, and disseminated.1 In 
1989, vascular pythiosis was reported.2 Factors predispos-
ing to the arteritis caused by P. insidiosum are not entirely 
identified, but arteritis occurs most often in patients with 
hemoglobinopathies, particularly thalassemia, which are 
relatively common in Thailand.3 The current effective 
management is the combination of surgery and medica-
tion. Particularly, the surgical management must be a 

radical amputation above the area of the arterial lesion.4 

Vascular pythiosis is typically located in the infrainguinal 
area. In contrast, intra-abdominal extension of the disease 
can influence the outcome and result in a higher mortality 
rate.5 This case report demonstrates the progression of 
vascular pythiosis in the lower extremity and the manage-
ment of intra-abdominal vascular pythiosis.

Case Report

	 The patient is a 36-year-old Thai male with a his-
tory of thalassemia (HbH disease with HbCS). He was 
pierced by a stick on the medial side of his left lower leg 
while working in the field. One week after the accident, 
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he noticed a small ulcer, pain, swelling, redness, and 
tenderness. He was diagnosed with cellulitis and treated 
with oral antibiotics at the community hospital.
	 One month later, the medial aspect of his left leg de-
veloped a larger wound with black edges, and the wound 
also extended to the lateral aspect of his left leg. He was 
referred to a tertiary hospital and admitted to the surgical 
ward. According to the physical examinations, he had a 
thalassemic facial appearance, a fever, and a wound on his 
left leg. His pulses were normal in all extremities except 
for the left posterior tibial artery, where the pulse was 
absent, though a biphasic Doppler signal was detected. 
He underwent debridement of the left leg (Tissue culture 
revealed Staphylococcus aureus). During his five-day 
hospital stay, he was treated with a combination of a 
third-generation cephalosporin and clindamycin. After 
discharge, he was prescribed oral antibiotics to continue 
at home for ten days.	

	 Two months after debridement, the wound on the 
left leg showed progressive necrotic tissue with pus ooz-
ing from both the medial and lateral aspects. (Figure 1A) 
The surgeon decided to perform a below-knee amputa-
tion (BKA) due to an infection deep within the muscle. 
After the surgical intervention, the wound had completely 
healed. 
	 One year after the BKA, he noticed swelling,  
redness, and a limited range of motion in his left knee. He 
went to a community hospital, where he was diagnosed 
with chronic osteomyelitis and septic arthritis of the left 
knee. He underwent a left knee arthrotomy. After two 
arthrotomies, his condition improved.
	 Seven months after arthrotomy, the left knee ar-
throtomy wound had pus with necrotic tissue again. 
(Figures 1B and 1C) He was again diagnosed with chronic 
osteomyelitis and septic arthritis in his left knee. The 
surgeon decided to perform an above-knee amputation 
(AKA) due to chronic osteomyelitis.

Figure 1	 Wound on the left leg after debridement (A), Seven months after arthrotomy, the left knee arthrotomy wound had pus with 
necrotic tissue. (B), and the X-ray shows osteomyelitis with air around the left knee joint (C).

	 One month after the AKA, the wound remained 
unhealed, and the AKA stump was infected. During the 
examination, the physical exam revealed an impalpable 
common femoral artery (CFA) pulse, prompting a con-
sultation with a vascular surgeon. The vascular surgeon 
ordered a computed tomography angiography (CTA), 
which demonstrated total occlusion of the left common 
iliac artery (CIA), internal iliac artery (IIA), external iliac 
artery (EIA), down to the proximal superficial femoral 
artery (SFA). The affected segments showed character-

istic features of vascular pythiosis, including concentric 
mural thickening, perivascular soft-tissue infiltration, and 
the absence of arterial calcification (Figure 2A). After 
obtaining the CTA, a Pythium infection was suspected, 
so a polymerase chain reaction (PCR) test for Pythium 
insidiosum was ordered, and the result confirmed to be 
positive. The inflammatory markers showed a very high 
Erythrocyte sedimentation rate (ESR) of 120 ml/hr and 
C-reactive protein (CRP) of 111.4 mg/L. 
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Figure 2	 Aneurysmal changes and inflammation of the CIA and EIA (A). Gross pathology after CIA excision showed pus and inflam-
mation (B). CIA pus: 10% Potassium Hydroxide (KOH) and Gram stain (C).

	 The patient's management included the prompt ini-
tiation of antifungal therapy with itraconazole (200 mg 
twice daily) and antibacterial treatment with doxycycline 
(100 mg twice daily) and azithromycin (250 mg twice 
daily), along with surgical eradication of infected tis-
sue. Using a retroperitoneal approach, findings revealed 
aneurysmal changes and inflammation of CIA and EIA. 
Prompt removal of CIA and EIA, ligation of IIA, and 
a high above-knee amputation (AKA) were performed 
(Figure 3A).
	 The pathological report showed no completely free 
margin of Pythium infection in CIA. Despite being ad-
vised to undergo reoperation, the patient declined.
	 Following surgical eradication, the patient’s wound 

healed well. Due to the surgical non-free margin for 
Pythium infection, lifelong treatment with itraconazole 
(antifungal), doxycycline, and azithromycin (antibacteri-
als) was prescribed.6,7

	 After follow-up, the patient continued medical treat-
ment. The inflammation markers, ESR and CRP, showed 
improvement. But CTA after 6 months showed dilatation 
of the abdominal aorta with suspected progression of 
vascular pythiosis (Figure 3B). We offered reoperation 
again, but he declined.
	 After 36 months of follow-up with lifelong medi-
cal treatment, CTA showed no progression of abdominal 
aortic aneurysm (Figure 3C), and both ESR and CRP were 
normal. The patient was still in good well-being.

Figure 3 Preoperative CTA showed total occlusion of 
the left CIA, IIA, and EIA down to the proximal 
SFA (A). Postoperative CTA after 6 months 
showed dilatation of the abdominal aorta (B). 
Postoperative CTA after 36 months showed 
no progression of the abdominal aorta (C). 
Lifelong follow-up appointments, including 
clinical examinations and inflammatory marker  
tests such as ESR and CRP, were scheduled 
every 3 months, with a CTA scan at 3 months 
postoperatively and then every 6 months 
thereafter.
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Discussion

	 In this case, although the presentation was typical 
of vascular pythiosis, early diagnosis was challenging 
because it resembled other soft-tissue infections, leading 
to a delayed diagnosis. This condition requires a high 
index of suspicion and is often recognized by vascular 
surgeons or clinicians familiar with this infection. For 
early diagnosis of vascular pythiosis, patients often pres-
ent with a history of an underlying hematologic disease 
and a progressively worsening chronic wound with black 
edges, typically affecting the foot and ankle. In late-stage 
cases, pulses in the lower extremities may become im-
palpable. As a result, diagnosing this patient took up to 
24 months from the initial medical consultation. Another 
helpful tool for diagnosis is CTA, which often reveals the 
crusty thrombosed arterial sign. This sign is characterized 
by diffuse thickening and irregular enhancement of the 
arterial wall along with long arterial thrombosis, without 
any skip lesions.8

	 In cases of suprainguinal pythiosis involvement, 
survival beyond 12 weeks post-diagnosis is rare. Ac-
cording to a literature review, effective management of 
suprainguinal pythiosis includes a combination of medical 
treatment and adequate surgical margins, which is associ-
ated with the highest likelihood of survival.6

	 In the operative technique, the non-infected common 
iliac artery was ligated proximally, and a short segment 
just distal to the arterial stump was sent for microscopic 
examination to confirm its freedom from pathogens. The 
arterial stump was then covered with noninfected adja-
cent tissue to protect it from potential contamination by 
pathogens.4 This is similar to the surgery performed in this 
case. However, we did not send samples for intraoperative 
microscopic examination to confirm the margins. The 
surgical results for this case revealed that the pathological 
report indicated non-free margins of the proximal CIA. 
Inadequate assessment of the surgical-free margin at the 
time of surgery can lead to the progression of residual 
disease involving the proximal artery, such as the aorta, 
which may result in a poor prognosis.6 Patients with CIA 
or aortic involvement who underwent aneurysmectomy 
with anatomical bypass grafting survived only a few 
months.9 In our case, bypass grafting was not performed. 
Patients with disease involving the iliac vessels or the 
femoral artery may relapse, despite the negative surgi-
cal margin, given that the vessels are in the proximity of 
the aorta.7 We recommended extra-anatomical bypass. 
Nevertheless, the patients in this report remained clini-

cally stable at 36 months post-diagnosis, likely due to 
the combination of antibacterial and antifungal agents 
they received. Given its effectiveness, this approach 
could serve as a promising strategy to combat this life-
threatening disease and warrants further study.7,10

	 Diagnosis of vascular pythiosis relies on a combina-
tion of clinical suspicion, imaging findings, and confirma-
tory laboratory tests, as there are no universal guidelines 
due to its rarity. The disease should be suspected in 
patients with thalassemia or other hemoglobinopathies 
who present with chronic nonhealing ulcers or arterial 
occlusions unresponsive to standard therapy, particularly 
in endemic areas with water exposure. CTA typically 
demonstrates long-segment arterial occlusion with con-
centric mural thickening, perivascular soft tissue infiltra-
tion, and absence of calcification. Definitive diagnosis is 
achieved through histopathologic identification of broad, 
sparsely septate hyphae using GMS or PAS stains, culture 
or PCR detection of Pythium insidiosum, and supportive 
serologic testing such as immunodiffusion or ELISA. 
Surgical intervention to achieve organism-free margins 
of affected tissue, in combination with antibacterial and 
antifungal therapy, immunotherapy, remains the recom-
mended treatment approach.1,5,8-10  
	 Due to the lack of established follow-up guidelines, 
cases of vascular pythiosis at our center involve clinical 
and laboratory assessments, including monitoring inflam-
matory markers such as ESR and CRP every 3 months. 
Additionally, imaging with CTA is performed every  
6 months to assess disease progression.

Conclusion

	 In conclusion, the management of intra-abdominal 
vascular pythiosis requires a comprehensive approach. 
This includes optimized medical treatment, which is a 
combination of antibacterial and antifungal agents and 
immunotherapy with cytokine injections, as well as 
aggressive surgical removal of the infected artery. Ad-
ditionally, continuous patient follow-up using inflamma-
tory markers and imaging, such as CTA, is essential for 
improving survival outcomes. 
	 Timely diagnosis of vascular pythiosis is essential 
for optimizing treatment outcomes, and radical surgical 
resection continues to serve as the cornerstone of effective 
therapy.
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Abstract		 	 Acute left-sided diverticulitis represents the most prevalent form of acute diverticulitis and is categorized 
into two types: complicated and uncomplicated. The surgical intervention for complicated diverticulitis is clas-
sified into the Hartmann’s procedure or sigmoid resection with anastomosis, accompanied by a protective ileos-
tomy. Damage control surgery is indicated for patients with complicated left-sided diverticulitis who are hemo-
dynamically unstable. Laparoscopic lavage serves as a bridging procedure in cases of complicated diverticulitis 
with purulent discharge or classified as Hinchy 3, aiming to stabilize the patient for subsequent definitive surgery. 
This review will examine the surgical management of complicated left-sided diverticulitis, with a focus on Hart-
mann’s procedure and colonic resection with anastomosis. Additionally, we will explore the role of laparoscopic 
lavage in the context of complicated diverticulitis.

	 Keywords:	 Colonic diverticulitis, Hinchey classification, Laparoscopic lavage, Hartmann’s procedure, Sigmoid 
colectomy, Sigmoid diverticulitis, Open surgery

Introduction

	 Diverticulitis is characterized by the inflammation 
of diverticula within the colon, with the sigmoid colon 
being the most affected region. It is classified into un-
complicated diverticulitis, marked by acute inflammation 
with or without phlegmon, and complicated diverticulitis, 
which involves diverticular inflammation accompanied 
by an abscess and perforation, with or without peritonitis. 
This condition is more prevalent in Western countries, 
with an incidence rate of 100 to 200 cases per 100,000 
individuals. Left-sided colonic diverticulitis predomi-
nantly occurs in individuals over the age of 45 years and 

exhibits an equal prevalence among males and females.1-4 
Risk factors for diverticulitis include a diet low in fiber, 
cigarette smoking, the use of medications such as steroids 
and non-steroidal anti-inflammatory drugs (NSAIDs), 
and obesity. Clinically, it presents as left-sided lower 
abdominal pain accompanied by fever, and laboratory 
investigations typically reveal leukocytosis and elevated 
C-reactive protein (CRP) levels. Computed tomography 
is the most employed imaging modality for confirming 
the diagnosis of diverticulitis.5

	 Diverticulitis is categorized according to the 
Hinchey classification system into four stages: Stage 1, 
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characterized by a localized abscess; Stage 2, involving 
a pelvic, intra-abdominal, or retroperitoneal abscess; 
Stage 3, defined by purulent, generalized peritonitis; 
and Stage 4, marked by feculent, generalized peritonitis. 
The modified Hinchey classification subdivides Stage 1 
into Stage 1a, which involves confined pericolic inflam-
mation or phlegmon, and Stage 1b, characterized by a 
confined pericolic abscess within the sigmoid mesocolon.6  
Managing uncomplicated diverticulitis typically involves 
a low-fiber diet, analgesics, antipyretics, and the selective 
use of antibiotics. In contrast, the management of com-
plicated diverticulitis is divided into medical treatment 
for small abscesses less than 5 cm, which involves the 
use of antibiotics. Surgical management of complicated 
diverticulitis may involve performing a Hartmann’s 
procedure or a sigmoid resection with an anastomosis, 
with or without diversion, depending on the patient's 
presentation.7-12 
	 Laparoscopic lavage can be employed as a bridging 
procedure for complicated diverticulitis with purulent 
discharge to stabilize the patient and perform a definitive 
sigmoid resection later. However, laparoscopic lavage is 
associated with a high recurrence rate, and the selection 
of patients for elective surgery later is essential.13 Laparo-
scopic sigmoid resection for complicated sigmoid diver-
ticulitis is feasible; however, further studies are needed 
to validate its use in the emergency management of left-
sided diverticular disease. Laparoscopic sigmoid resec-
tion for complicated sigmoid diverticulitis is feasible; 
however, further studies are required to validate its use 

in the emergency management of left-sided diverticular 
disease. Laparoscopic sigmoid resection and Hartmann’s 
procedure are performed in selected patients and tertiary 
high-volume centers, but it is mainly indicated for elective 
surgical resection.14

	 The surgical management of left-sided colonic di-
verticulitis has undergone gradual evolution. Hartmann’s 
procedure remains the predominant emergency surgical 
intervention performed. However, sigmoid resection with 
a protective ileostomy is increasingly being recognized 
as a viable option for the emergency management of left-
sided colonic diverticulitis. This review article has been 
conducted to explore the surgical management strategies 
available for treating left-sided colonic diverticulitis. 
Additionally, the role of laparoscopic lavage in manag-
ing left-sided colonic diverticulitis has been examined. 
A comprehensive literature review was conducted using 
PUBMED, the Cochrane Database of Clinical Reviews, 
Semantic Scholar, and Google Scholar, focusing on 
clinical trials, observational studies, cohort studies, sys-
tematic reviews, and meta-analyses from 1990 to 2025. 
The search employed the following keywords: “Sigmoid 
diverticulitis,” “Hinchey classification,” “Colonic diver-
ticulitis,” “Hartmann’s procedure,” “Sigmoid colectomy,” 
“Laparoscopic lavage,” and “open surgery.” All articles 
were restricted to the English language. Additional ar-
ticles were identified through manual cross-referencing 
of the literature. Case reports, studies with fewer than 10 
patients, and editorials were excluded. The study included 
adult male and female patients.

Table 1  Showing the Hinchey and Modified Hinchey classification

Hinchey Classification	 Modified Hinchey Classification

Stage 1-abscess less than 4 cm	 Stage 1a-Confined pericolic inflammation
	 Stage 1b-Confined pericolic abscess less than 4 cm, from the inflammation

Stage 2-abscess more than 4 cm	 Stage 2-Diverticulitis with abscess distant from the primary inflammatory site (Intra-abdominal, 
retroperitoneal, or pelvic)

Stage 3-purulent peritonitis	 Stage 3-Generalized purulent peritonitis

Stage 4-feculent peritonitis	 Stage 4-Generalized feculent peritonitis 

Discussion

The surgical management of complicated left-sided 
diverticular disease
	 The World Society of Emergency Surgeons (WSES) 
has issued guidelines for the management of colonic di-

verticulitis in acute settings, recommending Hartmann’s 
procedure for critically ill patients and those with multiple 
comorbidities. For stable patients without comorbidities, 
sigmoid resection with or without anastomosis is advised. 
Laparoscopic resection is suggested only if the necessary 
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equipment and expertise are available.15,16 The American 
Society of Colon and Rectal Surgeons (ASCR) advocates 
for sigmoid resection in the emergency surgical manage-
ment of acute left-sided colonic diverticulitis, with the 
choice between anastomosis or stoma being contingent 
upon patient-specific factors and the operating surgeon’s 
discretion.17 German guidelines recommend primary 
resection and anastomosis of the sigmoid colon with a 
protective ileostomy for patients with acute stable diver-
ticular disease, reserving the Hartmann’s procedure for 
unstable patients.18 Similarly, the European Association of 
Emergency Surgeons (EAES) and the Society of Ameri-
can Gastrointestinal and Endoscopic Surgeons (SAGES) 
have provided evidence-based recommendations that 
align with these practices for the surgical management 
of acute left-sided diverticulitis.19

	 The surgical management of complicated left-sided 
colonic diverticulitis is contingent upon the patient's 
stability and the presence of peritonitis. Surgical inter-
ventions can be categorized into Hartmann’s procedure 
or sigmoid resection with anastomosis, accompanied by 
a protective ileostomy. Traditionally, Hartmann’s proce-
dure has been the preferred emergency operation, while 
sigmoid resection is reserved for selected patients. The 
choice of procedures is typically determined by the oper-
ating surgeon.20,21 A systematic review and meta-analysis 
conducted by Cirocchi et al. examined the treatment of 
Hinchey stages 3 and 4, incorporating fourteen studies 
with a total of 1,041 patients. The findings indicated that 
patients who underwent sigmoid resection experienced 
reduced mortality and shorter hospital stays compared to 
those who underwent Hartmann’s procedure.22 A similar 
systematic review and meta-analysis by Halim et al. also 
concluded that primary resection anastomosis was associ-
ated with reduced mortality.23

	 Ryan et al performed a systematic review and meta-
analysis comparing primary resection and anastomosis 
versus Hartmann’s procedure for the management of 
acute diverticulitis with generalized peritonitis. Twelve 
studies with 918 patients were included, of which 367 
underwent primary resection and anastomosis, and 551 
underwent Hartmann’s procedure. There was no dif-
ference in the 30-day mortality rate, but the primary 
resection and anastomosis group was associated with a 
reduced morbidity and permanent stoma rate.24 Acuna 
et al conducted a systematic review and meta-analysis 
on the operative strategies for perforated diverticulitis. 

Six studies involving 626 patients were included in this 
analysis, and the mortality rate between the Hartmann’s 
procedure and primary resection and anastomosis was 
similar. However, the morbidity and stoma reversal rates 
were better in the primary resection group.25 Another 
systematic review and meta-analysis comparing resection 
with primary anastomosis vs non-restorative resection 
for perforated diverticulitis with peritonitis, which was 
conducted by Gachabayov et al., also concluded that the 
mortality rate was similar between both groups.26

	 A systematic review on emergency surgery in 
acute diverticulitis was conducted by Beyer-Berjot et 
al. The review included seventy-one studies, revealing 
that patients who underwent Hartmann’s procedure 
experienced poorer long-term outcomes and a higher 
rate of non-stoma reversal.27 A prospective, randomized, 
multicenter trial (DIVERTI) was conducted by Bridoux 
et al., comparing the Hartmann’s procedure with primary 
resection for generalized peritonitis due to perforated 
diverticulitis. This study included 102 patients and found 
that morbidity and mortality rates were similar between 
the two groups; however, the rate of stoma reversal was 
96% in the primary resection group compared to 65% in 
the Hartmann’s group.28 The long-term outcomes from 
the prospective multicenter randomized trial (DIVERTI) 
comparing the Hartmann’s procedure and primary resec-
tion for perforated peritonitis were examined by Loire 
et al. Seventy-eight of the one hundred and two patients 
were followed up for nine years, and the overall survival 
rate was 76%, with an incisional hernia rate of 52% in 
the Hartmann’s group and 29% in the primary resection 
group. This study concluded that primary resection did 
not affect the long-term survival rate.29 A multivariate 
logistic regression analysis of the long-term outcomes 
of primary anastomosis versus Hartmann’s procedure for 
Hinchey 3 and 4 that was conducted by Facile et al also 
reported the same conclusions.30

	 A systematic review and meta-analysis conducted by 
Shaban et al. examined the outcomes of perforated diver-
ticulitis with or without anastomosis. The study encom-
passed a total of 765 patients, of whom 482 underwent 
the Hartmann’s procedure, while 283 underwent primary 
resection anastomosis. The mortality rate was observed 
to be 10.6% in the primary resection group, compared to 
20.7% in the Hartmann’s procedure group. Additionally, 
the morbidity rate was 41.8% for the primary resection 
group and 51.2% for those who underwent the Hartmann’s 



Rajah KH. Thai J Surg  Jan. - Mar.  202648

procedure. The study concluded that primary resection 
anastomosis is a feasible and safe approach for managing 
perforated diverticulitis.31

Minimally invasive surgical management of com-
plicated left-sided diverticulitis
	 The minimally invasive surgical management of 
complicated diverticulitis can be categorized into lapa-
roscopic primary resection, anastomosis, and Hartmann’s 
procedure. However, their application in cases of com-
plicated diverticulitis is advised only when the requisite 
expertise is available. Laparoscopic lavage represents 
another minimally invasive technique, primarily em-
ployed in patients with Hinchey grade 3. It serves mainly 
as a bridging procedure to stabilize patients, allowing for 
an elective procedure once their clinical condition has 
improved.32 The laparoscopic approach for complicated 
diverticulitis has been associated with reduced morbidity 
and mortality compared to the open procedure. Addition-
ally, patients who underwent the laparoscopic approach 
experienced better outcomes in terms of analgesia use 
and early ambulation.33,34

	 Laparoscopic lavage drainage was a minimally 
invasive procedure for patients with Hinchey grade 3 
diverticulitis. It involves draining the purulent material 
in the left iliac fossa and pelvis, performing an abdominal 
lavage, and placing a drain in the abdomen to allow sub-
sequent drainage of all purulent material. It was used as a 
bridging procedure to stabilize the patient and perform an 
elective sigmoid resection later.35-37 Laparoscopic lavage 
is associated with reduced morbidity and mortality, but 
it is associated with a risk of missing sealed perforation, 
fecal peritonitis, and underlying sigmoid malignancy.38 

The Diverticulitis-laparoscopic lavage versus resection 
(Hartmann’s procedure) or DILALA randomized clini-
cal trial compared laparoscopic lavage with resection for 
the treatment of perforated diverticulitis by Kohl et al. 
Eighty-three patients were randomized to forty-three for 
laparoscopic lavage, and forty underwent the Hartmann’s 
procedure. The patients in the lavage group had a 45% 
reduced risk of reoperation when compared to the Hart-
mann’s procedure group, and there was no difference in 
mortality between the groups.39

	 The Scandinavian Diverticulitis trial (SCANDIV) 
was a multicenter randomized controlled trial conducted 

across several hospitals in Norway and Sweden. A total 
of 199 patients were randomized, with 101 undergoing 
laparoscopic lavage and 98 undergoing colonic resections. 
The one-year results indicated no significant difference 
in mortality between the groups; however, laparoscopic 
lavage was associated with higher rates of deeper surgical 
site infections and reoperations compared to the surgi-
cal resection group.40 The three-year follow-up of these 
patients revealed minimal differences in major complica-
tion rates, yet the recurrence rate was 21% in the lavage 
group compared to 4% in the resection group. This trial 
demonstrated that laparoscopic lavage was associated 
with a higher recurrence rate.41

	 The Laparoscopic Peritoneal Lavage or Sigmoidec-
tomy for Perforated Diverticulitis with Purulent Peritoni-
tis (LOLA) multicenter randomized trial was conducted 
in 42 hospitals across Europe. A total of 90 patients were 
randomized to undergo laparoscopic lavage and sigmoid 
resection, but due to the high mortality in both the lavage 
groups, this trial was terminated.42 A three-year follow-
up of 77 patients from the original randomized group, 
the cumulative morbidity and mortality between both 
groups were similar, and the reoperation rate was lower 
in the laparoscopic lavage group. This study concluded 
that laparoscopic lavage was associated with reduced 
reoperation rate and stoma formation.43

	 Shaikh et al. conducted a systematic review and 
meta-analysis to compare laparoscopic peritoneal lavage 
with surgical resection for the treatment of perforated 
sigmoid diverticulitis. This study incorporated three 
studies involving a total of 372 patients. The findings 
indicated that laparoscopic lavage was associated with 
a higher incidence of postoperative abscesses, although 
the mortality rate was comparable between the two 
groups.44 Similarly, Cirocchi et al. performed a system-
atic review and meta-analysis on the same comparison, 
including three studies with 540 patients. Their results 
also demonstrated a higher postoperative abscess rate in 
the laparoscopic lavage group, with no significant differ-
ence in mortality rates between the lavage and surgical 
resection groups.45 Additionally, a systematic review 
focusing on laparoscopic lavage for managing Hinchey 
grade 3 diverticulitis concluded that the recurrence rate 
was elevated in the laparoscopic lavage group.46
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Damage control surgery for complicated left-sided 
diverticulitis 
	 Damage control surgery is a multistep procedure 
employed for patients with complex left-sided diver-
ticular disease who are hemodynamically unstable. This 
procedure entails the resection of the perforated colon, the 
creation of stapled-off stumps, and peritoneal lavage. The 
abdomen is temporarily closed, and the management of 
sepsis and fluid resuscitation is conducted in the intensive 
care unit for a period of 24 to 48 hours. Subsequently, 
the patient is returned to the operating theatre for either 
anastomosis or stoma formation.47,48 Sohn et al. analyzed 
the application of damage control surgery in the treatment 
of perforated diverticulitis with generalized peritonitis, 
concluding that it is a safe procedure associated with a 
reduced morbidity rate.49

	 A systematic review and meta-analysis conducted 
by Cirocchi et al. examined the role of damage control 
surgery in the management of perforated colonic diver-
ticulitis. This study incorporated nine studies encompass-
ing a total of 318 patients. The most prevalent category 
was Hinchey 3, accounting for 68.3% of cases, while 
Hinchey 4 constituted 28.9%. Resection with primary 
anastomosis was successfully performed in 62.1% of 
cases, with a major anastomotic leak rate of 4.7% and a 
mortality rate of 9.2%. The findings indicate that damage 
control surgery is a feasible option for managing compli-
cated diverticular disease in hemodynamically unstable 
patients; however, further research is necessary to assess 
its efficacy comprehensively.50

Conclusion

	 Complicated left-sided diverticular disease pres-
ents a significant clinical challenge, particularly when 
perforation is involved. The most frequently performed 
surgical intervention is Hartmann’s procedure, which 
is relatively straightforward for the operating surgeon. 
However, due to the high rate of non-reversibility asso-
ciated with the stoma, there is an increasing preference 
for sigmoid resection and anastomosis with a protective 
ileostomy. Laparoscopic lavage serves as a crucial interim 
procedure, facilitating patient stabilization and enabling 
subsequent resection and anastomosis once stabilization 
is achieved. Damage control surgery is a viable option 
only in facilities equipped with robust intensive care unit 
support. Ultimately, the decision regarding the appropri-
ate surgical approach rests with the operating surgeon.  
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Table 2	 Shows the complication rates between laparoscopic peritoneal lavage (LPL) and surgical resection for the SCANDIV and DI-
LALA trials.

Study		  Study type	 Year		  N = numbers		 Mortality Rate 	 Complication 	 Recurrence 
					     (%)		  Rate (%)		  Rate (%)		  Rate (%)
Diverticulitis-laparoscopic	 Randomized 	 2018	 83-total Patients	 LPL-12	 LPL-27	 LPL-28
lavage versus resection 	 controlled trial		  43-laparoscopic peritoneal	 HP-11	 HP-20	 HP-29
(Hartmann's 			   lavage (LPL)		
procedure)-DILALA 			   40-Hartmann's procedure
trial-Schultz et al.			   (HP)			 
Scandinavian diverticulitis	 Randomized	 2020	 199 total patients 	 LPL-32	 LPL-29	 LPL-21
trial (SCANDIV)-Azhar et al.	 controlled trial		  101-laparoscopic peritoneal	 CR-25	 CR-25	 CR-4	
			   lavage (LPL)
			   98-Colon Resection (CR)
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