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Open VS closed techniques for Laparoscopic abdominal surgeries

ABSTRACT
Background

Laparoscopic surgery or "minimally invasive" surgery, is a type of specialist surgery.The most
crucial, demanding, and risky part of the laparoscopy is the creation of pneumoperitoneum.The
two most prevalent methods for creating a pneumoperitoneum are the closed and open
approaches. Despite the fact that there is no universal consensus on the best approach to gain
access to the peritoneal cavity in order to create a pneumoperitoneum.The aim of present study
was to compare the operative time and post-operative outcome associated with closed technique

and open classic technique.

METHODS

Thisrandomized controlled trial was carried out by recruiting patients presented in surgery
department of Ziauddin Hospital North site. The samples were divided into two equal groups A
and B. One group operated for Laparascopic abdominal surgery by open technique while group
B operated through closed technique. Effectiveness of procedures was measured by number of
complications occurred during and after surgery.Chi-square test and independent T-test were

applied for association. P-value of < 0.05 was considered as significant.
RESULTS

Mean age was found to be 45.5+16 years and mean weight was 68+£10.5 kilograms. Mean time
of operations was 84.5£18.5 minutes. 60 (69.8%) of patients included underwent the
laparoscopic cholecystectomy while 15 (17.4%) patients had laparoscopic appendectomy. 13/86:
15.1% of patients had the minor complication including 12/43: 27.9% in group 2 and 1/43: 2.3%



in group 1. The comparative analysis between the two groups in terms of effectiveness of either
method compared by means of development of the complications was found to be highly

significant with p value 0.002.
CONCLUSION

The open approach to laparoscopic entrance has been linked to fewer surgical problems than the

closed approach.
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Introduction:

Laparoscopic surgery, sometimes known as "minimally invasive" surgery, is a type of
specialist surgery.This method was historically widely used in gynecologic and gallbladder
surgeries.(1)Over the last ten years, this method has been used in colon surgery. In traditional
"open" surgery, the surgeon enters the belly with a single incision.Laparoscopic surgery was a
watershed moment in surgery, ushering in a shift from open abdominal surgery to the minimally
invasive surgical revolution.(2) A “port” is a term used to describe each incision. A trochar, a
tubular tool, is placed into each port. During the procedure, specialised equipment and a
laparoscope (a special camera) are passed through the trochars.(3) The method is named after the
laparoscope, a small piece of equipment with a tiny video camera and light on the end.For a
range of normal and complex surgical procedures, such as cholecystectomy, appendectomy,
splenectomy, adrenalectomy, and other procedures, laparoscopy is now the most common and
recommended method.(4)The most crucial, demanding, and risky part of the laparoscopy is the
creation of pneumoperitoneum followed by the introduction of the first trocar.(5)Over the years,
many laparoscopic entry procedures have been documented. Finding a safe entry technique is a
key priority, not only for the safety of the patients, but also because the rate is on the rise.The
two most prevalent methods for creating a pneumoperitoneum are the closed (Palmer’s point)
and open (Classic/Hasson) approaches.(6) Despite the fact that there is no universal consensus on
the best approach to gain access to the peritoneal cavity in order to create a
pneumoperitoneum.(7)Palmer's point is a safe access port, but because of its physically higher

location, it is rarely used during the later stages of surgery.(8)The open technique's concept is to



make a small incision, incise the layers of the abdominal wall, cut the peritoneum, and enter the
abdomen.(9)In patients with a past history of abdominal surgeries, obesity, patients with intra-
abdominal adhesions, and cases where other entry procedures have failed, open laparoscopic
entry is favored, very thin patients with little gap between the abdominal wall and the spine have
all benefited from this procedure.(10)The open entrance approach virtually eliminates vascular
damage, while anecdotal incidences of aortic laceration have been observed.Gas embolism,
preperitoneal insufflation, and maybe visceral and major vascular damage are also the potential
advantages.(11) Therefore the objective of current study was to To compare the operative time
and post-operative outcome associated with classic closed technique and open classic technique

(Hasson technique).

Materials and Methods:

This randomized controlled trial was carried out at the Ziauddin Hospital, North site,
Department of surgery after taking the approval from the ethical review committee
(2811200HSUR). Consenting patients (both genders) aged 18 to 70 years, scheduled to undergo
elective laparoscopic therapeutic and diagnostic procedures at the study setting shall be included
in the study.Following satisfactory anaesthesia, all consecutive patients presenting to the study
setting and meeting the eligibility criteria were randomly assigned to one of the two groups (1 or
2) using computer generated simple randomised numbers and operated on using one of the two
entry techniques (closed or Open - Hasson).The operating time was started when the surgery
began and counted until the final wound was closed. To reduce bias, the surgeries were
conducted by a single operating surgeon. Depending on the form and severity of the injuries, the
problems were categorised into major and minor categories after a comprehensive examination
of the abdominal cavity.Perforation of the colon or bladder, failure of the pneumoperitoneum,
emphysema reaching the neck, and harm to the mesenteric vasculature were all major problems.
A major complication of the open approach was the failure to open the peritoneal cavity. Another
important issue was the conversion from laparoscopy to laparotomy. Any complication that arise
are observed and recorded by the lead investigator and handled by a senior surgeon (with 3 years
of post-fellowship experience) in accordance with the institution's standards. The lead
investigator monitored the patients for up to two weeks to see if there were any delayed

unfavorable events.



Results:

To produce the pneumoperitoneum, all 126 study subjects were separated into two equal
groups: group one, consisting of 43 patients, was operated on using the open (Hasson technique),
whereas group two, also consisting of 43 patients, was operated on using the closed (Palmers
point) technique.Mean age of the study subjects included in current study was found to be
45.5+16 years ranged between 14 to 86 years. Mean weight recorded was 68+10.5 between the
ranges of 40 kilograms to 90 kilograms. Mean time of operations taken by surgeon was
84.5+18.5 minutes. Maximum time taken was 150 minutes and minimum time recorded was 45
minutes. 55 (64%) Females were included in the study compared tomales 31 (36%). As our study
had more number of female patients so majority of them had history of previous caesarean
section (17: 19.8%) followed by the patients having history of trans-abdominal hysterectomy and
bilateral salpingo-oophorectomy (3: 3.5%) and remaining 58: 67.4% had no history of previous
abdominal surgery. 60 (69.8%) of patients included underwent the laparoscopic cholecystectomy

while 15 (17.4%) patients had laparoscopic appendectomy. Figure: 1
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Figure: 1 Frequency of type of surgery performed



We separated the procedure-related issues into two categories: mild complications and
serious complications, and only looked for those 13/86: 15. The mild problem occurred in 1% of
patients, with 12/43 (27.9%) in group 2 (Closed/Palmers point approach) and 1/43 (2.3%) in
group 1 (Open/Classic/Hasson technique). There were no major complications reported by any

of the patients during or after the procedure. Figure: 2
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Figure: 2 Frequency of complications

The comparative analysis between the two groups in which one was operated by open
method and second group was operated with closed techniques in terms of effectiveness of either
method compared by means of development of the complications was found to be highly
significant with p value 0.002. Table:

Table: 1: Association of complications with two groups

Group
Complications p-value

Open/Hasson | Closed/Palmers
Point




Minor Complications 1 12
0.002*

No any complication 42 31

*Fisher’s Exact Test

We further aimed to determine the statistical link between the two groups open and
closed techniques with the individual complication developed during or after the procedure. We
found that development of bruises at the site of operation is significantly associated with the

Complication Groups p-vaule
Open/Hasson | Closed/Palmers
Point
Difficulty at Yes 01 00
Entry Site 1.00°
No 42 43
Bruises Yes 00 10 0.001*
No 43 33
Localized Yes 00 04 0.116
Emphysema
No 43 39
1.00°
Omental Yes 00 01
Injury
No 43 42

technique used with p value 0.001while other complication developed like localized
emphysema, omental injury and difficultly entry at operative site have insignificant statistical
link. Table: 2




Table: 2: Association of individual complication with two groups

Fischer’s Exact Test

Discussion:

Laparoscopy is a standard procedure in several surgical fields. The procedure's
first penetration into the abdomen is frequently associated to laparoscopy problems. The secure
placement of the Verres needle or first trocar for pneumoperitoneum establishment is the most
essential stage in a laparoscopic operation.(12)Over the last few decades, many solutions and
guidelines have been established to eliminate issues in the creation of pneumoperitoneum. The
closed classic approach and the open classic technique are the two most used methods for
inducing pneumoperitoneum.(13)More study is needed because there is no consensus on a safe
way to access the peritoneal cavity. However, the argument over laparoscopy (open vs. closed) is
still ongoing.(14)Many studies have demonstrated that open laparoscopy is preferable to closed
laparoscopy in terms of not just the frequency of complications, but also the kind and severity of

those complications.(15)

There is a wide list of minor complication like difficulty in primary entry, bruise, primary
site hematoma, localized emphysema, bleeding, gas leakage, omental injury and others while
failure to create pneumoperitoneum, emphysema extending up to the neck, bowel perforation,
bladder perforation, mesenteric vascular injury are the major complications reported in
laparoscopic procedures. When compared to laparotomy, laparoscopy leads in smaller incisions,

less postoperative pain, and a speedier recovery.(16)Milan Kumar et, al in 2016 reported in his



comparative study done to evaluate the complications in closed versus open laparoscopic
techniques revealed 5.33% of major complication and 1.33% of minor complication in closed
technique while only 4% major and 0.133% minor complications occurred in open
techniques.(13) Another study done by Eric Monnet et, all in 2019 reported that Injury to the
colon and main arteries during laparoscopy has been documented in 0.02 percent and 0.04
percent of surgeries, respectively, using open- and closed-entry techniques.(17)These findings
are very close to over findings.Complications from laparoscopy vary depending on the surgeon's
and medical staff's experience, as well as the wide range of operational requirements.(18)

Complications occur in 0.1 to 1.3 percent of patients. Despite this, 30%-50% of all
intestinal injuries and 13%-50% of all vascular injuries are not recognised immediately during
the operation, resulting in disproportionately high morbidity and mortality rates.(19)There have
been no serious complications reported in the current trial. This could be attributed to well-
trained surgeons and staff handling the patients with care.(20)The most prevalent surgery in the
current study was laparoscopic cholecystectomy, followed by laparoscopic appendectomy.(21)
Many studies disagree, depending on the exposure to various risk factors, disease prevalence,
and environmental exposure.(22, 23)Open procedures have traditionally been utilised to address
acute colonic disease. Recent advances suggest that there is a trend toward less intrusive methods
in this sickness situation. While each surgeon's definition of a stable patient varies, we believe
that all stable patients should have laparoscopic surgery.(24)The findings are consistent with
those of other investigations. When comparing the complications of both approaches, Schafer et
al. found that the open access method had a modest advantage over the closed technique in terms
of minor difficulties.(25) Bonjer et al. observed that the rates of visceral and vascular injury were
0.08 percent and 0.07 percent following closed laparoscopy, respectively, and 0.05 percent and 0

percent after open laparoscopy (p=0.002).(26)

The most prevalent surgery in the current study was laparoscopic cholecystectomy,
followed by laparoscopic appendectomy. Many studies disagree, depending on the exposure to
various risk factors, disease prevalence, and environmental exposure.(27)Open procedures have
traditionally been utilised to address acute colonic disease. Recent advances suggest that there is
a trend toward less intrusive methods in this sickness situation. While each surgeon's definition

of a stable patient varies, we believe that all stable patients should have laparoscopic surgery.(24)



The fatality rates were not statistically different from any other deaths reported in the
current trial using either approach. Chandler et al. also discovered that the open approach had no
advantage in terms of safety over the closed technique; however neither group encountered any
major difficulties in this trial.(28)It could be explained by the fact that in randomised controlled
trials comparing closed versus open procedures, the sample size is insufficient to detect a
meaningful difference in outcomes.In laparoscopy, the primary trocar entrance technique is still a
contentious issue.(29) There isn't a single method that works in every situation. Each case's
entrance method may be modified based on the preoperative evaluation and surgical experience.
The different ways in development to reduce difficulties require multi-centric investigations for

their safety and everyday practical usefulness.(30)

The quantity of participants in this study was the most significant drawback. We were
unable to compare the safety of these two procedures completely because many of the problems
of laparoscopic procedures are rare.However, in terms of the majority of the factors, the sample
met the study's objectives.Another drawback is that this was a single-center study, and the
results, as with other single-center trials, cannot be extrapolated.Because the sample was limited,
confounding variables such as co-morbid conditions and age group were controlled.However, it
would be interesting to observe how these two methods compare when employed on patients
with more complex medical issues.Because the data was only collected for a year and the study
participants were not followed up on for a long time, complications such as port-site hernias and

other issues arose which were not recorded.
Conclusion:

We have observed statistically significant difference in few of minor complications in our study
compared in both open and closed laparoscopy.We did not found any major complication in
either technique. The open approach looks to be a safer technique because minor complications
are uncommon, therefore it may be used during the learning and initial stages of a laparoscopic
treatment. The open approach to laparoscopic entrance has been linked to fewer surgical
problems than the closed approach.

PATIENTS CONSENT

Verbal and written informed consent was obtained from all patients.



ETHICS APPROVAL
Ethical approval was taken from Ethics Review Committee (ERC) of Zia Uddin University
Karachi accordance with institutional guidelines (2811200HSUR).

Reference

1. Rassweiler JJ, Teber D. Advances in laparoscopic surgery in urology. Nature Reviews Urology.
2016;13(7):387.

2. Radunovic M, Lazovic R, Popovic N, Magdelinic M, Bulajic M, Radunovic L, et al. Complications of
laparoscopic cholecystectomy: our experience from a retrospective analysis. Open access Macedonian
journal of medical sciences. 2016;4(4):641.

3. Russolillo N, D’Eletto M, Langella S, Perotti S, Tesoriere RL, Forchino F, et al. Role of laparoscopic
ultrasound during diagnostic laparoscopy for proximal biliary cancers: a single series of 100 patients.
Surgical endoscopy. 2016;30(3):1212-8.

4, Choudhry ZA, Igbal MS, Latif M, Hamid K. Comparison of Direct Trocar versus Veress Needle
Insertion in Creation of Pneumoperitoneum in Patients Undergoing Laparoscopic Cholecystectomy.
Annals of Punjab Medical College (APMC). 2019;13(2):126-9.

5. Cocco AM, Bhagvan S, Bouffler C, Hsu J. Diagnostic laparoscopy in penetrating abdominal
trauma. ANZ journal of surgery. 2019;89(4):353-6.

6. Hasson HM. Open laparoscopy as a method of access in laparoscopic surgery. Gynaecological
Endoscopy. 1999;8(6):353-62.

7. Joshi GP. Complications of laparoscopy. Anesthesiology Clinics of North America. 2001;19(1):89-
105.

8. Jansen FW, Kolkman W, Bakkum EA, de Kroon CD, Trimbos-Kemper TC, Trimbos JB.

Complications of laparoscopy: an inquiry about closed-versus open-entry technique. American journal of
obstetrics and gynecology. 2004;190(3):634-8.

9. Khalil SU. Frequency & Causes of Conversion of Laparoscopic Cholecystectomy to Open
Cholecystectomy. Length Elongation in Chinese Children with Myopia. 2016;14(1):75.

10. Lhermette P, Monnet E, Mayhew PD. Rigid endoscopy: laparoscopy. BSAVA Manual of Canine
and Feline Endoscopy and Endosurgery: BSAVA Library; 2020. p. 183-217.

11. Lim S, Ghosh S, Niklewski P, Roy S. Laparoscopic suturing as a barrier to broader adoption of
laparoscopic surgery. JSLS: Journal of the Society of Laparoendoscopic Surgeons. 2017;21(3).

12. Tang F-X, Zong Z, Xu J-B, Ma N, Zhou T-C, Chen S. Combination of Preoperative Progressive
Pneumoperitoneum and Botulinum Toxin A Enables the Laparoscopic Transabdominal Preperitoneal
Approach for Repairing Giant Inguinoscrotal Hernias. Journal of Laparoendoscopic & Advanced Surgical
Techniques. 2020;30(3):260-6.

13. Taye MK, Fazal SA, Pegu D, Saikia D. Open versus closed laparoscopy: yet an unresolved
controversy. Journal of clinical and diagnostic research: JCDR. 2016;10(2):QC04.

14. Tufek i, Akpinar H, Seving C, Kural AR. Primary left upper quadrant (Palmer's point) access for
laparoscopic radical prostatectomy. 2010.

15. Antoniou SA, Mavridis D, Hajibandeh S, Hajibandeh S, Antoniou GA, Gorter R, et al. Optimal
stump management in laparoscopic appendectomy: A network meta-analysis by the Minimally Invasive
Surgery Synthesis of Interventions and Outcomes Network. Surgery. 2017;162(5):994-1005.

16. Kane MG, Krejs GJ. Complications of diagnostic laparoscopy in Dallas: a 7-year prospective
study. Gastrointestinal endoscopy. 1984;30(4):237-40.



17. Monnet E. Laparoscopic entry techniques: What is the controversy? Veterinary Surgery.
2019;48(51):06-014.

18. Merdan |. Laparoscopic entry: a review of techniques, technologies, and complications. Bas J
Surg. 2013;19:10-23.
19. Munro MG. Laparoscopic access: complications, technologies, and techniques. Current Opinion

in Obstetrics and Gynecology. 2002;14(4):365-74.

20. Fernandes CFK, Ruano JMC, Kati LM, Noguti AS, Girdo MIJBC, Sartori MGF. Assessment of
laparoscopic skills of Gynecology and Obstetrics residents after a training program. Einstein (Sao Paulo).
2016;14(4):468-72.

21. DeSimone CP, Ueland FR. Gynecologic laparoscopy. Surgical Clinics of North America.
2008;88(2):319-41.
22. Vilos GA, Ternamian A, Dempster J, Laberge PY. No. 193-Laparoscopic entry: a review of

techniques, technologies, and complications. Journal of Obstetrics and Gynaecology Canada.
2017;39(7):e69-e84.

23. Wind J, Cremers JE, van Berge Henegouwen MI, Gouma DJ, Jansen F-W, Bemelman WA. Medical
liability insurance claims on entry-related complications in laparoscopy. Surgical endoscopy.
2007;21(11):2094-9.

24, Cirocchi R, Birindelli A, Inaba K, Mandrioli M, Piccinini A, Tabola R, et al. Laparoscopy for trauma
and the changes in its use from 1990 to 2016: a current systematic review and meta-analysis. Surgical
laparoscopy, endoscopy & percutaneous techniques. 2018;28(1):1-12.

25. Schafer M, Lauper M, Krahenbiihl L. A nation’s experience of bleeding complications during
laparoscopy. The American journal of surgery. 2000;180(1):73-7.

26. Bonjer HJ, Deijen CL, Abis GA, Cuesta MA, Van Der Pas MH, De Lange-De Klerk ES, et al. A
randomized trial of laparoscopic versus open surgery for rectal cancer. New England Journal of
Medicine. 2015;372(14):1324-32.

27. Mohamed WBA, Ahmed AE, Arafa UA. The role of laparoscopy in diagnosis of ascites of obscure
etiology. J Surg. 2017;5:12-5.

28. Fong ZV, Alvino DML, Fernandez-del Castillo C, Mehtsun WT, Pergolini I, Warshaw AL, et al.
Reappraisal of staging laparoscopy for patients with pancreatic adenocarcinoma: a contemporary
analysis of 1001 patients. Annals of surgical oncology. 2017;24(11):3203-11.

29. Ball MW, Hemal AK, Allaf ME. International consultation on urological diseases and European
association of urology international consultation on minimally invasive surgery in urology: laparoscopic
and robotic adrenalectomy. BJU international. 2017;119(1):13-21.

30. Biondi A, Di Stefano C, Ferrara F, Bellia A, Vacante M, Piazza L. Laparoscopic versus open
appendectomy: a retrospective cohort study assessing outcomes and cost-effectiveness. World Journal
of Emergency Surgery. 2016;11(1):1-6.



