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the initial presentation, with a mean value of 1.72 + 1.08 and no
statistically significant difference between TP and NTP.

The predicted mortality, as determined by SAPS Il scores, was
39.8% for NTP and 49.0% for TP (P = 0.1626). The observed 28-
day mortality was 17.1% for NTP and 32.0% for TP (P = 0.2232)
when all patients in both groups are considered. When patients
who died within 24 hours of admission were excluded, the
mortality was 9.38% for NTP and 22.7% for TP (P = 0.2855).
This reflects a trend toward greater mortality in TP as compared to
NTP (Table 1). When stratified by SAPS Il score, NTP with
scores >20 had significantly higher mortality than those with
scores <20 (6/20 or 30% vs 0/15 or 0%, P = 0.0311). This
difference was not observed in TP. Considering both groups (TP
and NTP), patients with initial lactate level >4 mmol/L had
significantly higher mortality (12/34 or 35.3%) than those with
initial lactate levels <4 mmol/L (2/26 or 7.70%, P = 0.0147).

In terms of nutritional support, patients in both groups received
enteral nutrition or a combination of parenteral and enteral
nutrition. A minority of patients in each group received parenteral
nutrition only (18.8% in NTP and 9.10% in TP group), many of
whom either did not survive long enough to transition to enteral
nutrition or were maintained on long-term parenteral nutrition
secondary to presence of a fistula.

Non-trauma patients were more likely to have postoperative
complications, as demonstrated by more abscesses (21.9% vs
9.09%), fistulae (18.8% vs 9.09%), and enteric leaks (12.5% vs
4.54%). Pneumonia complicated clinical course in 21.9% of NTP
and 18.1% of TP. Deep venous thrombosis (DVT) was very
common in both NTP (25.0%) and TP (40.9%) groups, despite an
aggressive DVT prophylaxis protocol at our institution. Decubitus
ulcers complicated the hospital course of 3/32 NTP (9.38%), one
of which required a myocutaneous skin flap closure. Overall, both
TP and NTP showed a significant predisposition for
complications, with at least one of the listed complications in
68.8% of NTP and 54.5% of TP (Figure 3).

Twenty-three percent of patients died prior to definitive
abdominal closure, with 6 of those patients (10%) dying within
the first 24 hours. For patients who survived beyond the first 24
hours, additional 8 patients (14.8%) died prior to definitive
abdominal closure. Delayed primary closure (DPC) was attempted
whenever possible (22.2%). For patients in whom DPC was not
possible, a combination of Wittmann patch (WP)-aided closure
(12.9%), split thickness skin grafting (STSG) (37.0%), or skin
flap closure (SFC) with bioprosthetic material (12.9%) were
utilized. Abdominal closure methods are summarized in Table 3
(page 8). The mean time to definitive abdominal closure was 20.7
days for NTP and 18.2 days for TP. Although our overall patient
sample size was small, we found that patients with skin flap
closure utilizing bioprosthetic fascial replacement had their OA
closed more than 5 days earlier than the remaining patients (14.7
+6.70 vs 20.9 + 18.3 days, P = 0.3880).

With respect to resource consumption (Table 1), there was no
statistical difference in hospital length of stay (LOS) between TP
and NTP (44.4 days for NTP vs 31.7 days for TP, P = 0.1917).
However, the mean intensive care unit (ICU) LOS was
significantly greater in the NTP group than in the TP group (11.6
+6.11 vs 8.50 + 3.97, P = 0.0438). In addition, 50% of NTP and
over 45% of TP required tracheostomy during their
hospitalization. The average number of procedures per patient was
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5.81 + 5.03 for NTP and 6.24 + 5.08 for TP (P = 0.7873), with an
average of 4.34 days between procedures for NTP and 2.38 days
between procedures for TP (P = 0.0479). Examination of the
number of procedures per patient per LOS in TP and NTP showed
a trend toward a greater ‘density’ of operations in TP, with
smaller time intervals between procedures and shorter LOS
following definitive abdominal closure.

Table 1. Comparison of demographic, physiologic, and outcome
parameters, in non-trauma patients (NTP) and trauma patients (TP).

Category NTP TP p -value
Basic demographics

Number of patients 35 25

Mean age 60.9 +15.9 38.3+15.0 0.0001 *
Gender 17M/18F 17M/8F 0.1758 t

Physiologic parameters at the time of index open abdominal case

(n=35) (n=25)

Initial pH 7.27+0.20 7.18 +0.16 0.0891 t
Initial base deficit 5.53 +7.00 10.4+7.34 0.0191 *
Initial lactic acid 3.54 +3.36 557 +2.85 0.0326 *
Initial SAPS 20.6 +7.45 24.1+9.82 0.1395 t
Initial albumin 2.37 +0.96 1.84 +0.51 0.0382 *
Outcome parameters

Predicted mortality 39.8% 49.0% 0.1626 t

Observed mortality (28-day)
All patients 6/35 (17.1%)
Pts alive >24 hours ~ 3/32 (9.38%) *
SAPS <20 0/15 (0%)
SAPS >20 6/20 (30.0%)

8/25 (32.0%) 0.2232
5/22 (22.7%) ° 0.2855 t
2/10 (20.0%)
6/15 (40.0%)

Time to abdominal closure * 20.7 + 19.0 days (n=29) 18.2 + 13.7 days (n=17) 0.6623 t

% with >1 complication 22 (68.8%) (n=32) 12 (54.5%) (n=32) 0.3913 t
Nutritional supplementation ?

(n=32) (n=22)
Parenteral nutrition only 6 (18.8%) 3(9.10%) 0.7230 t
Enteral nutrition only 11 (34.4%) 12 (45.5%) 0.1695 t
Combination of both 15 (46.9%) 7 (18.2%) 0.3984 t
Resource utilization *

(n=32) (n=22)
Mean length of stay (LOS)  44.4 + 31.0 days 31.7 + 40.1 days 0.1917 t
Median hospital LOS 43.5 days 20.5 days
Mean intensive care LOS 11.6+6.11 8.50 + 3.97 0.0438 *
Procedures per patient 5.81 +5.03 6.24 +5.08 0.7873 t
Avg days between surgeries 4.34 + 3.31 238 +1.64 0.0479 *
Procedures/patient/LOS 12.9+10.4 7.52 +4.54 0.0755
Required tracheostomy 16/32 (50.0%) 10/22 (45.5%) 0.7874 t

# Analysis excludes patients who died within 24 hours of admission
* Denotes statistical significance

T Denotes no statistical significance

DISCUSSION

The open abdominal (OA) technique evolved from the classic
trauma damage control (DC) approach as surgeons became more
comfortable managing patients requiring delayed abdominal
closures. At the heart of the initial management of patients with
DC/OA is the prevention of the abdominal compartment
syndrome (ACS), which was first noted by Sperling and















