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Objective: To document the existence of residual splenic
function after laparoscopic splenectomy in a series of 48
patients.

Design: A noncomparative descriptive case series.

Setting: A tertiary care center.

Patients: A series of 9 patients without clinical
improvement after laparoscopic splenectomy of 48
consecutive patients undergoing laparoscopic splenec-
tomy for several hematologic disorders after a mean
follow-up of 16 months (range, 1-40 months).

Interventions: A computed tomographic scan and tech-
netium Tc 99m sodium pertechnetate heat-damaged red
blood cell scintigraphy were performed for patients with
partial (platelet count ,1003109/L) or total (platelet
count ,503109/L) failure of improvement.

Main Outcome Measure: Evidence of residual splenic

tissue by image diagnosis.

Results: The condition of 9 of the 48 patients failed to
improve after laparoscopic splenectomy. Six patients ex-
perienced a total failure of improvement and 3 experi-
enced a partial failure of improvement (1 patient had hu-
man immunodeficiency virus–related thrombocytopenia
and 8 had idiopathic thrombocytopenic purpura). Three
patients had residual splenic function, which was re-
vealed by scintigraphy. The results of a computed tomo-
graphic scan showed an accessory spleen in one patient
and splenic implants in splenic fossa in another patient.

Conclusion: Laparoscopic splenectomy has a promis-
ing role in the management of hematologic diseases re-
quiring splenectomy, but it requires exquisite care to avoid
parenchymal rupture and cell spillage and to avoid leav-
ing accessory spleens, which can lead to the failure of sur-
gical treatment.

Arch Surg. 1998;133:56-60

L APAROSCOPIC splenectomy
(LS) has become a useful al-
ternative to open splenec-
tomy, offering the advan-
tages (less pain and fewer

scars) of laparoscopic surgery.1,2 How-
ever, there is no wide experience with
this technically demanding operation; as
with other laparoscopic procedures, new
clinical situations appear after the appli-
cation of laparoscopic techniques. Clini-
cal success after splenectomy is related
to the complete removal of splenic tis-
sue. However, there are some theoreti-
cal risks during laparoscopy of inducing
splenic tissue spillage or of leaving uni-
dentified accessory spleens (ASs). It is
well known that splenic tissue can
implant and grow into the peritoneal
cavity.3-5 However, manipulation and

retrieval of solid organs during laparos-
copy can be difficult; also, the intra-
abdominal bag can break during spleen
morcellation, with a risk of splenic tis-
sue spillage.6 Accessory spleens are pre-
sent in more than 15% of the popula-
tion; if they are left or not identified,
they can induce relapsing disease.7-12

Some previous reports have suggested a
more difficult identification of ASs dur-
ing LS.13 ,14 This article documents
residual splenic function in 3 patients of
a series of 48 patients in whom LS was
performed.

RESULTS

Between February 1992 and October 1996,
48 LSs were performed. The demo-
graphic and operative variables can be
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summarized as follows (all data are given as the number
of patients unless otherwise specified):

Variable No. of Patients
Total 48
Age, y* 36±15
Sex 18 M and 30 F
Hematologic diagnosis

Thrombocytopenia 32†
Spherocytosis 7
Hemolytic autoimmune anemia 4
Other‡ 7

Operative time, min* 177±64
Operative position 13 Anterior and 35 Lateral
Conversion, % 6
Accessory incision 7
Platelet count, 3109/L*

Preoperative 76±78
Immediate postoperative 239±162
Long-term postoperative 214±114

*Data are given as the mean (±SD).
†Twenty-seven patients had idiopathic thrombocytopenic purpura, and 5

had human immunodeficiency virus–related thrombocytopenia.
‡Other indicates unknown origin splenomegaly, splenic tumor, myelofi-

brosis, chronic lymphatic leukemia, and refractory anemia.

The platelet count of the 32 patients in whom an
LS was performed for the treatment of autoimmune
thrombocytopenia ranged between 53109/L and
1023109/L.

Laparoscopic splenectomy was accomplished in 45
(94%) of the 48 patients. Conversion was required in 2

patients because of the difficulty in handling the spleen
and because of diffuse oozing (in one patient with idio-
pathic thrombocytopenic purpura and in one patient
with human immunodeficiency virus–related thrombo-
cytopenia); conversion was required in a third patient
with massive splenomegaly (.3500 g) because of the
difficulties in controlling the splenic vein. Accessory
spleens were found in 6 (12.5%) of the 48 patients. Five
of them were easily located close to the inferior pole of
the spleen or next to the great curvature; however, one,
corresponding to one of the converted cases (massive
splenomegaly for spherocytosis), was found in the
mesocolon, only felt by palpation, and completely hid-
den from view.

The spleen was extracted through a bag in 38 pa-
tients, and a laparotomy was performed in 7 patients. Ac-
cidental perforation of the bag occurred in 4 cases, but
all the spleen pieces were recovered.

The platelet count normalized within 48 hours of
the operation in 29 of the 32 patients with a low platelet
count.

After a mean follow-up of 18 months, the hemato-
logic status of 39 (81%) of the 48 patients improved;
however, 9 patients had a low platelet count (1 patient
with human immunodeficiency virus–related thrombo-
cytopenia and 8 patients with idiopathic thrombocyto-
penic purpura). There were 6 total failures and 3 partial
failures. All 9 patients were assessed with scintigraphy
and CT scanning. Scintigraphy showed residual splenic
function in 3 patients with idiopathic thrombocytope-
nic purpura (Figure 1 through Figure 3 and
Table 1). Two corresponded to a hot-spotted image
that the CT scan confirmed as an AS. In one of these
patients, another AS had been retrieved during a former
LS. The residual spleen was located in a pararenal area.
Scintigraphy showed multiple images in the splenic
fossa in a third patient; a CT scan confirmed these
images as implants. This patient was one of the patients
converted to open surgery because of the difficulty in
handling the spleen during LS. A previous rupture of
the bag did not occur during spleen retrieval in any of
these patients. The platelet counts in 2 of these patients
were between 703109/L and 1003109/L without associ-
ated treatment; an observation policy was established
for these patients. The third patient refused further
explorations or surgery.

COMMENT

Advances in laparoscopic surgical techniques have
favored a laparoscopic approach for splenectomy.13-26

However, surgical laparoscopy entails different features
from open surgery. After the wide application of lapa-
roscopy in other intra-abdominal surgical diseases,
which include the treatment of known (colon) or
unsuspected (gallbladder) tumors, a higher incidence of
early recurrence has been observed at the site ports or
at the site of abdominal dissemination.27 Some recent
experimental studies suggest that the pneumoperito-
neum is able to disseminate free abdominal malignant
cells.28,29 It is well known from experimental and clini-
cal studies that spleen tissue possesses a great facility to

PATIENTS AND METHODS

Between February 1992 and October 1996, 48 con-
secutive patients with a wide range of hematologic
diseases requiring splenectomy underwent a laparo-
scopic approach; the clinical data and technical de-
tails were prospectively recorded. Laparoscopic
splenectomy was performed via an anterior ap-
proach in 13 patients and via a lateral approach in
the remaining 35 patients. Both techniques have
been previously described elsewhere.15,16 In all
cases, ASs were sought routinely after opening the
omental pouch. The spleen was retrieved in a bag
or, in selected cases, through an accessory incision
to obtain an intact organ or because of the size of
the spleen. Early and late responses to splenectomy
were assessed with clinical and analytic examina-
tions. The conditions of patients in whom there was
a late failure to improve after LS were reevaluated
with technetium Tc 99m sodium pertechnetate
heat-damaged red blood cell scintigraphy (LFOV
609 g camera, high-resolution collimator, Elscint,
Haifa, Israel) and computed tomographic (CT)
scanning.

Early failure is defined as the inability to nor-
malize the platelet count during the first week after
LS. Late failure is defined as the decline of the plate-
let count below 1003109/L (partial failure) or be-
low 503109/L (complete failure) after a transient in-
crease (.2003109/L).
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implant, even when it is removed after trauma.3-5 Lapa-
roscopic splenectomy is a technically demanding proce-
dure associated with a notably longer operative time
than open splenectomy. The spleen parenchyma is frail;
during LS, the spleen is mobilized and tears or paren-
chymal bleeding can occur. There may be a theoretical
high risk of splenosis. One of the patients (patient 2)
described in this series had several implants in the
splenic fossa. These implants may have been secondary
to rupture of the spleen capsula, although the patient
was converted to open surgery and major breaches were
not observed. Another situation in which spleen tissue
can be spilled is during morcellation and retrieval if the
bag is broken; however, none of the 4 patients in whom
the bag was broken had residual splenic tissue.

Accessory spleens are frequently observed (10%-
30%), and the incidence in open series is higher than that
reported in laparoscopic series (Table 2).7 Accessory
spleens can be located in many sites (splenic hilum to
scrotum) and are sometimes surrounded by fatty
tissue that impairs their visualization. When left in situ,
they can prevent the resolution of hematologic disease,
mainly in patients with autoimmune thrombocytope-

nia.9-12 Gigot et al13 described the increased difficulty in
locating such accessory organs after the impossibility of
finding an AS previously demonstrated by CT scanning.
The experience in our series shows that ASs were not iden-

Figure 1. Case 2. A 16-year-old boy with idiopathic thrombocytopenic
purpura converted to open surgery because of difficulty in handling the
spleen. The spleen weighed 175 g, and the operative time was 240 minutes.
The platelet count after 37 months of follow-up was 1003109/L. Top,
Scintigraphy shows technetium Tc 99m sodium pertechnetate heat-damaged
red blood cell uptake in several areas (arrow) of splenic fossa. Bottom, A
computed tomographic scan showing multiple images compatible with
residual splenic tissue.

Figure 2. Case 6. A 19-year-old girl with idiopathic thrombocytopenic purpura.
The laparoscopic splenectomy was uneventful. The spleen weighed 80 g, and
the operative time was 240 minutes. The platelet count after 33 months of
follow-up was 223109/L. Scintigraphy shows an image of isotope pickup in the
splenic fossa (arrow), close to the left hepatic lobe.

Figure 3. Case 13. A 28-year-old woman with idiopathic thrombocytopenic
purpura. The laparoscopic splenectomy was uneventful. The spleen weighed
165 g, and the operative time was 240 minutes. The platelet count after 22
months of follow-up was 40310 9/L. Top, Scintigraphy shows an image of
isotope pickup (arrow) in the splenic fossa. Bottom, A computed tomographic
scan shows an accessory spleen not excised during laparoscopy.
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tified in 3 cases, although they were looked for. In one
case, another AS had been removed previously during LS;
in another case, the AS was found during conversion, to-
tally surrounded by fatty tissue. It is difficult to say if ASs
are more difficult to visualize by laparoscopy or open sur-
gery, because comparative studies are lacking.

The laparoscopic technique for splenectomy
should include, as an important step, the search for ASs.
Because of the variable situations, an exploratory lapa-
roscopy should be performed as an initial step. The
splenic flexure of the colon and the omentum should be
palpated to exclude the existence of ASs at this level.
The next step is to explore the large curvature of the
stomach. Then, the omental pouch should be opened
and the medial face of the spleen and splenic hilum
should be inspected. The technique that LS proposes
with the initial mobilization of the posterior face of the
spleen, which is then excised with several applications
of the endostapler without opening the omental pouch,
has the drawback that it does not permit the existence
of ASs to be identified.23 The use of perioperative lapa-
roscopic ultrasonography has been proposed, but its
real value is unknown. Another point from the practical
point of view could be preoperative identification by a
CT scan.

The excision of residual ASs is followed by a clini-
cal response of 20% to 60%; laparoscopic identification
and removal has been reported.30 In our patients, be-

cause of the small size of the residual splenic tissue and
the clinical improvement of 2 patients (platelet counts
ranging between 703109/L and 1003109/L), an obser-
vation policy was followed. A third patient refused fur-
ther surgery.

Laparoscopic splenectomy has a promising role in
the management of hematologic diseases requiring
splenectomy, but it requires exquisite care to avoid
parenchymal rupture and cell spillage and to avoid
leaving ASs, which can induce the failure of surgical
treatment.
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The Logistic Organ Dysfunction System: A New Way to Assess Organ Dysfunction in the Intensive Care Unit
Jean-Roger Le Gall, MD; Janelle Klar, MS; Stanley Lemeshow, PhD; Fabienne Saulnier, MD; Corinne Alberti, MD;
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Objective.—To develop an objective method for assessing organ dysfunction among intensive care unit (ICU) patients on
the first day of the ICU stay.
Design and Setting.—Physiological variables defined dysfunction in 6 organ systems. Logistic regression techniques were
used to determine severity levels and relative weights for the Logistic Organ Dysfunction (LOD) score and for conversion of
the LOD score to a probability of mortality.
Patients.—A total of 13 152 consecutive admissions to 137 adult medical/surgical ICUs in 12 countries from the European/
North American Study of Severity Systems.
Outcome Measure.—Patient vital status at hospital discharge.
Results.—The LOD System identified from 1 to 3 levels of organ dysfunction for 6 organ systems: neurologic, cardiovascu-
lar, renal, pulmonary, hematologic, and hepatic. From 1 to 5 LOD points were assigned to the levels of severity, and the
resulting LOD scores ranged from 0 to 22 points. Model calibration was very good in the developmental and validation samples
(P=.21 and P=.50, respectively), as was model discrimination (area under the receiver operating characteristic curves of
0.843 and 0.850, respectively).
Conclusion.—The LOD System provides an objective tool for assessing severity levels for organ dysfunction in the ICU, a
critical component in the conduct of clinical trials. Neurologic, cardiovascular, and renal dysfunction were the most severe
organ dysfunctions, followed by pulmonary and hematologic dysfunction, with hepatic dysfunction the least severe. The
LOD System takes into account both the relative severity among organ systems and the degree of severity within an organ
system. JAMA. 1996;276:802-810
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