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Summary: Autotransfusion is being increasingly used to avoid the
complications of homologous blood transfusion. In abdominal trauma,
however, the collected blood may be contaminated by intestinal contents
when digestive or urinary lesions are present. In such situations, the
reinfusion of blood is contraindicated. We present our experience with
autotransfusion of blood collected by laparoscopy from the abdominal cavity
of 21 trauma patients. Laparoscopy allowed the aspiration of blood and, at the
same time, permitted diagnosis of visceral lesions, avoiding reinfusion of contaminated blood. No complications occurred, and
hematocrit values were significantly elevated. This procedure may represent the only possible method of blood transfusion in
Jehovah's Witnesses, as with one patient in our series.

The salvage and autotransfusion of shed blood in trauma victims is a widely practiced technique that has many advantages
compared with the transfusion of banked blood. Autotransfusion reduces the need for cross-matched blood, thereby alleviating the
risk of transmission of hepatitis, human immunodeficiency virus (HIV), and syphilis and the avoidance of transfusion reactions (1).
The treatment of blunt abdominal trauma has markedly changed in recent years toward a more conservative regimen. It has been
established that abdominal bleeding following blunt trauma with injury to the liver has ceased at the time of laparotomy in more
than 50% of cases and could therefore be managed nonsurgically (2). The nonoperative management of blunt hepatic and spleen
trauma is well accepted for pediatric patients and has been advocated for selected adults in some centers (3,4). In general, patients
with blunt trauma selected for conservative therapy are hemodynamically stable or become stable after initial resuscitation.
Trauma patients are often unstable or unconscious, and it is frequently difficult to reach an early and correct clinical judgment on
the existence and extent of intra-abdominal viscus injury (5-7). Use of laparoscopy as a diagnostic tool in abdominal trauma
patients whenever initial evaluation does not exclude the possibility of intraperitoneal injury has proved efficient and can reduce
the incidence of unnecessary exploration for abdominal trauma in which hemoperitoneum exists, as suggested by many authors (57).
Because conservative treatment is a reasonable option in selected hemodynamically stable patients with hemoperitoneum from
blunt injuries to the liver and spleen (3,4), laparoscopy can be a useful adjunct in the nonoperative management of this condition.

Therefore, the advantages of autotransfusion can be gained via laparoscopy aided blood salvage in a combination of these two
technologies, especially in the stable patient, without the need for laparotomy.

MATERIALS AND METHODS TOP
This study consisted of 21 patients treated over a 4-year period in the emergency department of the School of Medicine University
of São Paulo, all of whom had sustained abdominal trauma (19 blunt, two penetrating trauma) with hemoperitoneum. The
quantitative assessment of hemoperitoneum is difficult, but an impression can be gained using Berci's classification (5). The
hemoperitoneum was diagnosed during diagnostic laparoscopy in traumatic acute abdomen. All patients underwent laparoscopy
because the initial evaluation did not lead to an accurate diagnosis of an eventual intra-abdominal viscus injury. Patients whose
initial diagnosis was easily made were immediately submitted to surgery and were not examined by laparoscopy.
Patient ages ranged from 4 to 90 years (mean, 29). The trauma score was 16 in 12 patients, 15 in four, 13 in three, and 11 in two.
For preparatory antisepsis of the abdominal wall, 2% iodated alcohol was used, and local anesthesia with lidocaine was given to
15 adult patients, as suggested by many authors (5-9). Five children and one adult undergoing orthopedic surgery were given
general anesthesia (8,9).
Laparoscopy with a Storz laparoscope (11 mm) was performed after percutaneous perforation of the peritoneal cavity with a
Verres needle, generating a pneumoperitoneum of no more than 2 L by insufflation of carbonic gas.
The autotransfusion was performed only after laparoscopic diagnosis of moderate or severe hemoperitoneum and absence of
gastrointestinal lesions, avoiding the reinfusion of contaminated blood. Gastrointestinal lesions seen by direct inspection were
considered an indication for immediate surgery. If several hours had elapsed between the trauma and admission, and if injuries to
underlying organs could not be seen, they might be suspected by indirect signs (5). We use an autotransfusion pump with a filter
and no heparin solution as described by Symbas (10). Statistical analysis of the individual patient changes in hematocrit,
pretransfusion, and post-transfusion, was performed using paired t-test.

RESULTS TOP
Seventeen patients had moderate hemoperitoneum, and four had severe hemoperitoneum according to Berci's classification (5).
Laparoscopy documented hepatic injuries in 10 patients, splenic lesions in seven, falciform ligament lesion in one. In three
patients, the bleeding site was not found. Although perforation of the retroperitoneum segment of the duodenum and pancreatic
injuries could escape laparoscopic detection, no injuries were missed at laparoscopy. Six patients presenting low initial systolic
blood pressure (70-90 mm Hg) required infusion of saline solution (500-1,000 ml) before laparoscopy and underwent this
procedure under stable hemodynamic conditions.
The average blood volume of autotransfusion was 600 ml (450-1,200 ml). The mean hematocrit value before the autotransfusion
was 28.1 ± 3.2% and afterward 33.9 ± 2.9. This difference was statistically significant (p < 0.0001). No patients required further
blood transfusion.
Eleven patients in this series required no surgery, and 72-h follow-up showed no complications. Seven patients underwent
surgery, and all the laparoscopic findings were confirmed in laparotomy. Two patients died from cranioencephalic trauma, but the
laparoscopic findings were also confirmed at autopsy. There were no laparoscopic complications in this study.

DISCUSSION TOP
Autotransfusion of shed blood, a technique that was first described more than 100 years ago by Duncan (11), is a potentially
valuable tool in the resuscitation of hypovolemic trauma patients (12). Despite subsequent early reports advocating the use of
autotransfusion, the technique did not gain wide acceptance in the clinical setting until the past 15 years (13,14). The efficacy of
salvaging blood from injured patients has been demonstrated in all phases of trauma care. Recent reports call for the increased
use of autologous blood transfusion in the treatment of trauma patients as well as in elective surgical practice. The risk of
transmission of hepatitis, HIV, and other infectious agents is eliminated. Reactions to transfusions are also avoided, and the cost
and delays of cross-matching banked blood products are minimized (1).
Reports from as early as 1976 have advocated the use of laparoscopy in the evaluation of patients suspected of having intraabdominal injury (6). More recently, the use of the laparoscopy with the patient under local anesthesia and sedation with a small

pneumoperitoneum has been described by Berci (5) as an accurate technique for the evaluation of blunt abdominal trauma in the
emergency department. Laparoscopy is an efficient diagnostic tool in abdominal trauma patients whenever initial evaluation does
not exclude the possibility of intraperitoneal injury and has been used in the evaluation of abdominal trauma in the emergency
department of the School of Medicine University of São Paulo since 1986 (7).
The main indications for emergency diagnostic laparoscopy are (a) mental incapacity for any reason (head trauma, alcoholism,
drug ingestion, disease state), (b) history or evidence of blunt abdominal trauma or abdominal stab wounds, (c) unexplained
hypotension, or (d) equivocal signs on physical examination (5). Patients with gunshot wounds to the abdomen have not been
examined by laparoscopy. However, small or questionable penetrating stab wounds are not contraindications to laparoscopy as
was this case in two of our patients.
Laparoscopic visualization of the entire intestine is not always possible, but the diagnosis of gastro-intestinal lesions can be made
indirectly by identification of intestinal contents. Therefore, when digestive or urinary lesions are present, the reinfusion of blood is
contraindicated.
A major stimulus to the use of autologous blood has been the problem of obtaining sufficient supplies of compatible donated blood,
especially for emergency surgery. The salvage of uncontaminated blood loss into body cavities and its subsequent reinfusion can
be a simple, cheap, life-saving procedure (15,16).
The high incidence of negative or nontherapeutic laparotomy after abdominal trauma can be explained by the frequency of positive
lavage results from a laceration of the liver or spleen that has stopped bleeding at laparotomy. Neither wound exploration nor
peritoneal lavage can accurately identify these patients. Recent interest in nonsurgical management of selected patients with
hemoperitoneum makes laparoscopic examination desirable in defining the injury to identify patients who can be observed
successfully (17).
Because the salvage of intraperitoneal blood for autotransfusion is well accepted, and laparoscopic examination has been gaining
popularity for the diagnosis and evaluation of the trauma victims, the combination of these techniques may facilitate
autotransfusion and avoid laparotomy as recently reported by Smith et al. (1).
Laparoscopic removal of hemoperitoneum with salvage of blood and autotransfusion may represent the only possible method in
Jehovah's Witnesses, as in one patient of this series.
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