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Why 7

Are we doing too many non-therapeutic laparotomies in trauma?
An analysis of the National Trauma Data Bank

Shamim et al. Surg Endosc 2019



The Journal of

Wh Y 7 Trauma and

Acute Care Surgery’

Negative Laparotomy in Abdominal Gunshot

Wounds
Potential Impact of Laparoscopy

Unnecessary Laparotomies for Trauma
A Prospective Study of Morbidity

Renz et al. J Trauma 1995
Sosa et al. J Trauma 1995



Why (not) ?
Analysis of Laparoscopy in Trauma

Results: As a screening tool, laparoscopy missed 1% of
injuries and helped prevent 63% of patients from having
a trauma laparotomy. When used as a diagnostic tool,
laparoscopy had a 41% to 77% missed injury rate per
patient. Overall, laparoscopy carried a 1% procedure-
related complication rate. Cost-effectiveness has not
been uniformly proved in studies comparing laparos-
copy and laparotomy.

Villavicencio et al. ] Am Coll Surg 1999



Why not?

Laparoscopy vs. Laparotomy for the
Management of Abdominal Trauma:
A Systematic Review and

r frontiers

Meta-AnaIySis Laparoscopy  Laparotomy Risk Difference Risk Difference
Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95% Cl _Year M-H, Random, 95% CI
Mutter 1997 0 17 1 18  0.0% -0.06 [-0.20,0.09) 1997 *
Marks 1997 0 14 0 19 01% 0.00[-0.11,0.11] 1997
DeMaria 2000 0 AN 0 23 0.2% 0.00 [-0.07, 0.07] 2000
. Omori 2003 0 1 0 13 0.0% 0.00[0.15,0.15] 2003 *
No difference Leppéniemi 2003 0 20 0 23 01%  0.00[0.09,008) 2003
Miles 2004 0 22 20 154 01% -013[-0.21,-0.05] 2004 ¢
1 1Nt H Cherry 2005 0 92 0 64 1.3% 0.00 [-0.03,0.03] 2005 e
M Issed I nJ uries Cherkasov 2008 0 1332 0 1363 726% 0.00 [-0.00, 0.00] 2008 ]
Lin 2010 0 48 0 38 0.4% 0.00 [-0.05,0.05] 2010 —
Khubutiya 2013 0 26 0 26 0.2% 0.00 [-0.07,0.07] 2013
Karateke 2013 0 328 0 280 16.7% 0.00[-0.01,0.01] 2013 =
Lee 2014 0 57 0 47  06% 0.00 [-0.04,0.04] 2014
Liao 2014 0 15 0 20 01% 0.00[-0.11,011] 2014
Chestovich 2015 0 94 0 96 2.0% 0.00[-0.02,0.02]) 2015 e
Lim 2015 0 41 0 55 0.5% 0.00[-0.04,0.04] 2015 A 1
Favors la paroscopy Trejo-Avila 2017 0 19 0 19 01% 0.00 (-0.10,0.10] 2017
Lin 2018 0 126 0 139 38% 0.00[-0.01,0.01] 2018 ]
1 1 Gao 2020 0 54 0 54 0.7% 0.00[-0.04,0.04] 2020 S
Wou nd InfeCtlon Obaid 2021 13 177 25 354 04% 0.00 [-0.04,0.05) 2021
S h ) rte r h (ON) p Ita I I Zat Ion Total (95% Cl) 2524 2805 100.0% -0.00 [-0.00, 0.00] ¢
Pneumonia Total events 13 46 ) y ) )
H . B . D - - - o T T L) L
Heterogeneity: Tau®= 0.00; Chi*=18.68, df=18 (P=0.41); F= 4% 01 005 b 0.05 01

Test for overall effect: Z=0.13 (P = 0.90)

Favours [Laparoscopy] Favours [Laparotomy]

Wang et al. Frontiers in Surgery 2022
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When ?

PENETRATING ABDOMINAL TRAUMA

Stable Unstable Hemodynamics

e
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;
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The role of laparoscopy
in HPB trauma care

In case of failure of NOM or associated injuries

Reduce negative laparotomy rate
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Who (not) ?

Laparoscopy versus laparotomy in management of abdominal
trauma

Table 3 Injuries associated with abdominal trauma

Part of the body involved Percentage of patients
Head 42.3
Chest 39.8
Musculoskeletal system 29.3
Pelvic bones 21.8
Vertebral column 3.8

Cherkasov et al. Surg Endosc 2008



Who (not) ?

Abdominal insufflation for laparoscopy increases intracranial
and intrathoracic pressure in human subjects
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Kamine et al. Surg Endosc 2016



Who (not) ?

Diagnostic Laparoscopy for Penetrating Trauma:
CO2 Embolus Causing Hemodynamic Collapse

To our knowledge, this is currently the only described case
of carbon dioxide embolism during trauma laparoscopy
in literature; therefore, we do not recommend abandon-
ing this useful technique for fear of this rare complication.

Garcia et al. ACS Case Reviews in Surgery 2020



How 7

Koto et al. J Lap Adv Surg Tech 2018



H OW ? Laparoscopic-Assisted Approach

for Penetrating Abdominal Trauma:
An Underutilized Technique

Koto et al. J Lap Adv Surg Tech 2017



How (not) ?
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What ?

Laparoscopy versus laparotomy in management of abdominal
trauma

Organs Percentage of patients
Spleen 30.9
Small intestine 22.1
Thver o1
Large intestine 16.1
Mesentery 15.2
Duodenum 10.3
Stomach 7.3
Diaphragm 5.9
Peritoneum ., ¥
Omentum and ligaments 39

Cherkasov et al. Surg Endosc 2008



What ?

Laparoscopic surgery for trauma: the realm of
therapeutic management

The American
Journal of Surgery

Surgery patients Percentage
Diaphragm repair 176 19.2
Gastrostomy 132 14.4
Peritoneal lavage 74 8.1
Repair of large bowel laceration 74 8.1
Repair of small bowel laceration 69 1.5
Small bowel resection 64 7.0
Repair of liver laceration 49 e
Splenectom 48 B2
Repair of stomach laceration 44 4.8
Large bowel resection 44 4.8
Repair of mesentery 37 4.0
Appendectomy 36 3.9

Foreign body removal 31 3.4
Cholecystectom 26 2.8 Zafar et al. American Journal of Surgery 2015



Liver Trauma

* Non-operative irrespective of
degree of injury

e Laparotomy in case of
hemodynamic instability

e Laparoscopy as part of NOM




Liver Trauma

Risk Factors for Hepatic Morbidity Fol-
lowing Nonoperative Management

Multicenter Study
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' WORLD JOURNAL OF

I_lve r Tra u m a &jﬁ; EMERGENCY SURGERY

Delayed laparoscopic peritoneal washout
in non-operative management of blunt
abdominal trauma: a scoping review

Chu et al. World J Emerg Surg 2022



Liver Trauma

Laparoscopic anatomical liver resection
after complex blunt liver trauma: a case
report

Ivanecz et al. Surgical Case Reports 2018



Liver Trauma

High Success With Nonoperative Man-
agement of Blunt Hepatic Trauma
The Liver Is a Sturdy Organ

Patient No. Reason for the Operation Procedures
1 Decreasing hemoglobin level Splenectomy
2 Decreasing hemoglobin level and hypotension Splenectomy
3 Persistent abdominal tenderness and small-bowel Nontherapeutic laparotomy

thickening on CT
Abdominal compartment syndrome
Decreasing hemoglobin level
Worsening metabolic acidosis
Abdominal compartment syndrome
Small-bowel thickening on CT

coO N O

Nephrectomy

Nontherapeutic laparotomy
Enterectomy and diaphragmatic repair
Abdominal decompression
Nontherapeutic laparotomy

JAMA Surgery

Velmahos et al. Arch Surg 2003



Splenic Trauma

* Non-operative irrespective of
degree of injury

e Laparotomy in case of
hemodynamic instability

* Spleen preservation

e Laparoscopy as part of NOM




Pancreatic Trauma

e Laparoscopy for isolated Grade 3 injuries




COﬂC‘USiOnS The role of laparoscopy

in HPB trauma care

Stable patient without contra-indications ) , i
Based on severity of trauma and surgeon’s expertise

In case of failure of NOM or associated injuries

Reduce negative laparotomy rate

Standardized in order not to miss injuries
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