Challenges in trauma and acute care surgery

LAPRA-TY for laparoscopic repair of traumatic
diaphragmatic hernia without intracorporeal
knot tying
Jeff Choi,  1 Jenny Pan,1 Joseph D Forrester,2 David Spain,2 Timothy D Browder2
Case Presentation

1
General Surgery, Stanford
University, Stanford, California,
USA
2
Department of Surgery,
Stanford University, Stanford,
California, USA

Correspondence to
Dr Jeff Choi, General Surgery,
Stanford University, Stanford,
CA 94305, USA; jc2226@
stanford.edu

A 38-year-old man was brought in by ambulance
as a trauma activation after sustaining a self-inflicted stab wound in the left upper quadrant with
a kitchen knife. His primary survey was unremarkable and his vital signs were normal. Secondary
survey revealed a 2 cm transverse stab wound
inferior and medial to the left nipple. Extended
focused assessment with sonography for trauma
(FAST) did not show intra-abdominal or pericardial fluid and chest X-ray did not show a definite
pneumothorax or hemothorax.

What would you do?

A. Wound exploration at bedside.
B. Admit for observation and serial examinations.
C. Exploratory laparotomy and open repair of
traumatic diaphragmatic injury (TDI).
D. Thoracotomy and open repair of TDI.
E. Diagnostic laparoscopy and laparoscopic repair of TDI.

What we did and why
Answer: E
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Given this penetrating injury in the left thoracoabdomen, the patient was taken to the operating room for diagnostic laparoscopy to rule
out a TDI. We identified a 1.5 cm diaphragmatic
injury (figure 1) and proceeded with primary
repair using 0-Ethibond suture in a figure-of-eight
fashion, secured with two LAPRA-TYs (figure 2).
We ran the entire length of the small bowel from
the Ligament of Treitz to the cecum and examined
the entire stomach up to the gastroesophageal
junction; no additional intra-abdominal injuries
were identified. The patient had an unremarkable
postoperative course and was discharged on postoperative day 3.
TDI is a relatively uncommon diagnosis, although
the true prevalence is difficult to estimate because
some patients present more than a decade after
injury . However, missed TDIs can result in devastating consequences, such as incarceration of herniated viscus. A retrospective review of 45 patients
with diaphragmatic hernias from TDI reported
25% mortality for those who re-presented late after
their initial trauma admission.1
Thoracoabdominal injuries span five visceral
compartments and can be accessed through the
chest or the abdomen. Given the location of the
patient’s injury, we had a high clinical suspicion

to rule out TDI. In fact, one study showed that
36% of patients with a penetrating thoracoabdominal injury and normal chest X-ray were eventually found to have diaphragmatic injury.2 We had
considered a thoracoscopic approach to evaluate for
TDI. However, with a negative extended FAST and
unremarkable chest X-ray, we had less suspicion for
concomitant cardiac or pulmonary injury. Thoracoscopic approach would have limited our evaluation
of the abdomen. Therefore, we proceeded with a
diagnostic laparoscopy to rule out TDI and bowel
injury.
Once we identified the 1.5 cm left TDI, we
proceeded with primary laparoscopic repair using
LAPRA-TY. LAPRA-TY (Ethicon Endosurgery,
Cincinnati, Ohio, USA) was developed as a technically less demanding alternative to intracorporeal
knot tying; securing sutures only requires placement of two clips. LAPRA-TY has been used in laparoscopic radical prostatectomy3 4 and Roux-en-Y
gastrojejunostomy.5 Although trauma surgeons’
familiarity with laparoscopic TDI repair has not
been studied, lack of familiarity with intracorporeal knot tying may be a barrier to proceeding with
laparoscopic repair, especially in a challenging location such as the dome of the diaphragm. Indeed,
a review of 454 patients with TDI from 1996 to
2011 showed that less than 2% of repairs were
performed laparoscopically.6 LAPRA-TY facilitates
efficient TDI repair with basic laparoscopic skills
and lowers the barrier of a technically challenging
laparoscopic repair.

Figure 1 Traumatic penetrating diaphragmatic injury to
the left hemidiaphragm with a 1.5 cm defect.
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