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ABSTRACT

Aim: To evaluate the feasibility and safety of direct trocar insertion for gaining access to peritoneal cavity in laparoscopic
cholecystectomy.

Methods: An Observational study was conducted at Surgical unit I| Ghulam Mohammad Mahar Medical College Hospital Sukkur
from January 2016 to December 2020. Two thousand one hundred twenty (n=2120) patients were included in the study. All the
patients who underwent laparoscopic cholecystectomy were included in the study. Informed and written consent was obtained
from every patient to participate as study subject. Data was analyzed on SPSS version 16. Mean +/- standard deviation was
calculated for age, first port access time and time to establish pneumoperitoneum.

Results: Under general anesthesia with patient in supine posture, abdominal access gained by first making small incision of
10mm in skin and subcutaneous fat at sub umbilical region with No. 11 scalpel and then by direct trocar insertion followed by
creation of pneumoperitoneum. Cholecystectomy performed. Study variables included first port access time, no. of attempts for
DTI, extraperitoneal CO2 insufflation, port site bleeding, visceral injury, port site infection and port site hernia and were recorded
on predesigned proforma. Variables like extraperitoneal CO2 insufflation, port site bleeding and visceral injury were expressed
as percentage.

Conclusion: We conclude that direct trocar insertion is the safe, quick and effective method for creation of pneumoperitoneum
and should be employed routinely in all laparoscopic procedures.
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INTRODUCTION

Laparoscopic cholecystectomy is the gold standard procedure for
treatment of cholilithiasis® 2 3 4. 1%t laparoscopic cholecystectomy
was performed in Germany in 1985°. Superiority of laparoscopic
cholecystectomy over open procedure is well established due to its
cost effectiveness, lesser complications and cosmetic benefits® 789,
however it is still not totally free of complications!®.Gaining access
to peritoneal cavity &Creation of pneumoperitoneum is the first and
the most crucial step in every laparoscopic surgery including
laparoscopic  cholecystectomy®. Bleeding,  subcutaneous
emphysema, gastrointestinal tract perforation, and minor and
major vascular injuries are the potential complications associated
with abdominal access and creation of pneumoperitoneum?2.
Various access techniques have been tried and have come in
practice like closedtechnique usingVeress needle, open technique
(Hasson), direct trocar insertion, the use of disposable shielded
trocars, radially expanding trocars and visual entry systems®® 14
15 There are proponents and opponents to every access
technique. Practically the choice of method is left to the surgeon’s
preference’®. Overall the open hasson technique is proven as the
safest of all .In 1978 Dingerfelder first used the term direct trocar
insertion. Although its efficacy and safety profile is reasonable, it is
probably the least used entry technique'’ 8 ° 20 Our institution is
practicing laparoscopic cholecystectomy for last 12 years and
since 5 years we have started trying direct trocar method for
creation of pneumoperitoneum.Rationale of performing this study
was to test the efficacy and safety profile of direct trocar insertion
so that it can be adopted as the preferred method for entry into
abdomen with all its benefits.
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MATERIALS & METHODS

This prospective study was performed at Surgical Unit-Il, Ghulam
Mohammad Mahar Medical College Hospital Sukkur from January
2016 to December 2020 after IRB permission. All the patients who
underwent laparoscopic cholecystectomy were included in the
study. Sampling technique as Non-probability consecutive.
Informed and written consent was obtained from every patient to
participate as study subject. Under general anesthesia with patient
in supine posture, a small 10mm supra/infraumbilical incision was
made into the skin and subcutaneous tissue with No. 11 scalpel. A
10 mm trocar was inserted perpendicular to abdominal wall after
lifting it with two hands. Peritoneal cavity was accessed and
pneumoperitoneum was created. Telescope was inserted and
vicinity of trocar checked for any bleeding or visceral injury.
Cholecystectomy performed and at the end before removing the
telescope and umbilicaltrocar, vicinity of trocar was again checked
for any trocar related trauma. 1% port access time, time to establish
pneumoperitoneum, complications due to direct trocar insertion like
extra peritoneal CO, insufflation, port site bleeding and any
visceral injury were noted. Patients were discharged on 1% or
2"postoperative day and followed up for a period of 6 months. All
data recorded on predesigned proforma. Data was analyzed on
SPSS version 16. Mean +/- standard deviation was calculated for
age, first port access time and time to establish
pneumoperitoneum. Variables like extra peritoneal CO2
insufflation, port site bleeding and visceral injury were expressed
as percentage.

RESULTS

A total of 2120 patients who underwent laparoscopic
cholecystectomy using direct trocar insertion method were
included in this study. Age ranged from 20 to 65 years with mean
age of 41.4 +/- 5.04 years. Majority of patients were female
1866(88%) with male: female of 1: 7.3. BMI was recorded in every
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patient. Mean BMI was 30.05 +/- 3.33 kg/m2.Important procedural
and outcome variables are shown in table No 1 and 2.

Table 1: Mean +/- standard deviation

Outcome variables Range Mean +/- SD (Average)

1! port access time 10 -59 seconds 15.1 +/- 1.3 seconds

No: of attempts of DTI 1 -3 attempts 1 attempt

Time to establish | 40 seconds - 4 | 1.5+/-0.9 minutes

pneumoperitoneum minutes

Table 2: Complications related to DTI

Outcome variables n Y%age

Extra peritoneal CO2 insufflations 69 3.2%

Visceral injury 0 0

Port site bleeding 34 1.6

Port site infection 102 4.8

Port site hernia 05 0.23
DISCUSSION
Gaining access to peritoneal cavity &creation  of

pneumoperitoneum is the first and the most crucial step in every
laparoscopic surgery including laparoscopic cholecystectomy!!
.Various access techniques have been tried and have come in
practice like closed technique using Veress needle, open
technique (Hasson), direct trocar insertion, the use of disposable
shielded trocars, radially expanding trocars and visual entry
systems®® 14 15 Although the open Hasson technique is proven as
the safest of all; efficacy and safety profile of Direct trocar method
is also reasonable but it is still the least used entry
technique!”!81920 We as proponents of direct trocar technique
carried out this study to add a little more in favour of DTI.

This study was carried out on 2120 patients. Age ranged
from 20-65 years. Mean age was 41.4 +/- 5.04 years . Age ranged
from 40 to 47 years in few other studies? 34 In current study M:F
ratio was 1:7.3. in a study done by Mohammad Tariq et al, M:F
ratio was 1:1.43'? which is quite different from our study; while in
another study it was 1:11%. Mean BMI was 30.05 +/- 3.33 kg/m?in
our study while in other studies it ranged from 24.73 -26.1
kg/m2,12,14.

First port access time in current study ranged from 10 to 59
seconds(Mean=15.1+/- 1.3 seconds); which is comparable to other
studies (55-69 seconds)* 2!, while in one study done by Muneer
Imran mean access time of DTl was 4.4 minutes which is quite
long®. In our study,peritoneal cavity was accessed in first attempt
in majority of patients 96.7%(n=2,051), while in remaining cases
2ndg 3¢ attempts went successful. In two studies DTl was
successful in 1% attempt in 91-92% patients?? 2. Failure of DTI was
not observed in any patient 0% in our study. Mohammad Tariq
reported failure rate with DTl of 2.5%%. Time to establish
pneumoperitoneum ranged from 40 seconds to 4 minutes in our
study. In a study done by Muneer Imran et al time to establish
pneumoperitoneum was 4.4 minutes +/- 1.2 minutes®®. Frequency
of Complications due to Direct trocar insertion in our study is
shown in table no: 2. Mohammad Tariq et al and Agresta reported
no major or minor immediate or long term complication with DTI 2
14 Muneer imran reported just two complications port site
hematoma 2% and port site infection 3%*. In another study only
skin bleeding and ecchymosis was observed in 0.34% cases?2.

CONCLUSION

We conclude that direct trocar insertion is the safe, quick and
effective method for creation of pneumoperitoneum and should be
employed routinely in all laparoscopic procedures.

Conflict of interest: None to declare

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

HasslerKR, CollinsJT,philipk, JonesMW. Laparoscopic
Cholecystectomy. [Internet].statpearls. 2021 [cited 30July2021]
Availablefrom: https://www.ncbi.nlm.nih.gov/books/NBK448145/
Kapoor T, Wrenn SM, Callas PW, Abu-Jaish W. Cost Analysis and
Supply Utilization of Laparoscopic Cholecystectomy. Minim Invasive
Surg. 2018;2018:7838103.

Strasberg SM. Tokyo Guidelines for the Diagnosis of Acute
Cholecystitis. J Am Coll Surg. 2018 Dec;227(6):624.

Blythe J, Herrmann E, Faust D, Falk S, Edwards-Lehr T, Stockhausen
F, Hanisch E, Buia A. Acute cholecystitis - a cohort study in a real-
world clinical setting (REWO study, NCT02796443). Pragmatobs Res.
2018;9:69-75.

Dr.lra. History of laparoscopy.[Internet]. Indigo. 2019[cited 30 July
2021].  Available from:https://indigowomenscenter.com/history-of-
laparoscopy-dr-ira/

Taki-Eldin A,Badawy A. Outcome of laparoscopic cholecystectomy in
patients with gall stone diseaseat a secondary level care hospital. Arq
Bras Cir Dig. 2018; 31(1): e1347.

Sherwinter D A,.Laparoscopic Cholecystectomy[Iinternet].Medscape .
2020[cited 17 Feb 2021]. Available from:
https://emedicine.medscape.com/article/1582292-overview
Laparoscopic Cholecystectomy (Gallbladder Removal).
[Internet].Clevel and clincic. 2021 cited 25 June2 021]. Available:from:
https://my.clevelandclinic.org/health/treatments/7017-laparoscopic-
cholecystectomy-gallbladder-removal

Hasbahceci M. Laparoscopic Cholecystectomy: What has changed
Over the Last Three Decades? Clin Surg. 2016; 1: 1166.

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 Maced J Med Sci. 2016 Dec 15; 4(4): 641-646.
Sardermah , Ahmed QSU. Trans-Umbilical Open Port Placement
During Laparoscopic Access: A Safe Technique. JAFMC
Bangladesh.2019; Vol 15( 1)

Muhammad Tarig, Raees Ahmed, Shafgat Rehman and Mudassar
Sajjad. Comparison of Direct Trocar Insertion with Other Techniques
for Laparoscopy. JCPSP 2016; 26 (11): 917-919

Muneer Imran, M. Zahid Chohan, Zahid Mehmood*, Khalid Mehmood,
Khumair Asif. Comparison of Veress Needle and Direct Trocar
Insertion in Establishing Pneumoperitoneum for Laparoscopic
Cholecystectomy. P J M H S JUL — SEP 2014;8(3 ) 652

Agresta F,Mazzarolo G, Bedin N. Direct Trocar Insertion for
Laparoscopy. JSLS. 2012 Apr-Jun; 16(2): 255-259.

Ahmad G,Baker J, Finnerty J, Phillips K, Watson A, and Cochrane.
Laparoscopic entry techniques. Cochrane Database Syst Rev. 2019
Jan; 2019(1): CD006583.

Vilos GA, Ternamian A, Dempster J, Laberge PY. Laparoscpicentry:A
review of  techniques, technologies and complications.
JOGC.2017;39(7): E69-E84.

Theodoropoulou K, Lethaby DR, Bradpiece HA, Lo TL, and Parihar
A. Direct Trocar Insertion Technique: an Alternative for Creation of
Pneumoperitoneum. JSLS. 2008 Apr-Jun; 12(2): 156—158.

Shunayeh AL-Dhahiry JK. Laparoscopic Entry Using Direct First
Trocar Insertion without a Prior Pneumoperitoneum: A Prospective
Cohort Study. World Journal of Laparoscopic Surgery.Sept—Dec 2020;
13(3)

Patel PG, Chikhalia DP, Patel R, et al. Direct trocar entry in
laparoscopic surgeries: a retrospective study. Gastroenterol Hepatol J
2017;1:29-33.

Bathla V, Thekdi P, Koradia P, et al. Comparative study of modified
open technique and closed technique for primary trocar insertion in
laparoscopic surgery. Int J Res Med Sci 2016;4:160—-164.

Garrido MP, Sanchez ZF, Gutiérrez 1Z, Torrejon R, Sanchez CJ&
Velasco AP et al. Direct trocar insertion without previous
pneumoperitoneum versus insertion after insufflation with Veress
needle in laparoscopic gynecological surgery: a prospective cohort
study. J obstetgynaecol. 2019 Oct; 39(7):1000-1005.

Ulusoys, 6zerm, kilingi, Parlak O. Direct trocar entry for laparoscopy
safety and efficiency. Laparoscendosc Surg Sci 2018;25(2):64-66.

PJMHS Vol 15, No.11, NOV 2021 3027


https://www.ncbi.nlm.nih.gov/books/NBK448145/
https://indigowomenscenter.com/history-of-laparoscopy-dr-ira/
https://indigowomenscenter.com/history-of-laparoscopy-dr-ira/
https://www.ncbi.nlm.nih.gov/pubmed/?term=TAKI-ELDIN%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29947681
https://www.ncbi.nlm.nih.gov/pubmed/?term=BADAWY%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=29947681
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6049991/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6049991/
https://emedicine.medscape.com/article/1582292-overview
https://my.clevelandclinic.org/health/treatments/7017-laparoscopic-cholecystectomy-gallbladder-removal
https://my.clevelandclinic.org/health/treatments/7017-laparoscopic-cholecystectomy-gallbladder-removal
https://www.ncbi.nlm.nih.gov/pubmed/?term=Radunovic%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28028405
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lazovic%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28028405
https://www.ncbi.nlm.nih.gov/pubmed/?term=Popovic%20N%5BAuthor%5D&cauthor=true&cauthor_uid=28028405
https://www.ncbi.nlm.nih.gov/pubmed/?term=Magdelinic%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28028405
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bulajic%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28028405
https://www.ncbi.nlm.nih.gov/pubmed/?term=Radunovic%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28028405
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5175513/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Agresta%20F%5BAuthor%5D&cauthor=true&cauthor_uid=23477174
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mazzarolo%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23477174
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3481240/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmad%20G%5BAuthor%5D&cauthor=true&cauthor_uid=30657163
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baker%20J%5BAuthor%5D&cauthor=true&cauthor_uid=30657163
https://www.ncbi.nlm.nih.gov/pubmed/?term=Finnerty%20J%5BAuthor%5D&cauthor=true&cauthor_uid=30657163
https://www.ncbi.nlm.nih.gov/pubmed/?term=Phillips%20K%5BAuthor%5D&cauthor=true&cauthor_uid=30657163
https://www.ncbi.nlm.nih.gov/pubmed/?term=Watson%20A%5BAuthor%5D&cauthor=true&cauthor_uid=30657163
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6353066/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Theodoropoulou%20K%5BAuthor%5D&cauthor=true&cauthor_uid=18435888
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lethaby%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=18435888
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bradpiece%20HA%5BAuthor%5D&cauthor=true&cauthor_uid=18435888
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lo%20TL%5BAuthor%5D&cauthor=true&cauthor_uid=18435888
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parihar%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18435888
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3016192/
https://pubmed.ncbi.nlm.nih.gov/?term=Pantoja+Garrido+M&cauthor_id=31210067
https://pubmed.ncbi.nlm.nih.gov/?term=Fr%C3%ADas+S%C3%A1nchez+Z&cauthor_id=31210067
https://pubmed.ncbi.nlm.nih.gov/?term=Zapardiel+Guti%C3%A9rrez+I&cauthor_id=31210067
https://pubmed.ncbi.nlm.nih.gov/?term=Torrej%C3%B3n+R&cauthor_id=31210067
https://pubmed.ncbi.nlm.nih.gov/?term=Jim%C3%A9nez+S%C3%A1nchez+C&cauthor_id=31210067
https://pubmed.ncbi.nlm.nih.gov/?term=Polo+Velasco+A&cauthor_id=31210067

