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Inadequate detection of accessory spleens and splenosis with
laparoscopic splenectomy

A shortcoming of the laparoscopic approach in hematologic diseases
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Abstract
Background:The ultimate goal of surgery for hematological
disorders is the complete removal of both the spleen and
accessory spleens in order to avoid recurrence of the dis-
ease. Whereas splenectomy by open surgery provides ex-
cellent results, the validity of laparoscopic splenectomy in
this regard remains unknown.
Objective:The purpose of this study was to evaluate the
detection of accessory spleens during laparoscopic splenec-
tomy for hematologic diseases.
Methods:We therefore evaluated the pre-, intra-, and post-
operative detection of accessory spleens in a consecutive
series of 18 patients treated by elective laparoscopic sple-
nectomy for hematological diseases by using computed to-
mography (CT) and denatured red blood cell scintigraphy
(DRBCS).
Results:Preoperative CT, DRBCS, and laparoscopic explo-
ration detected 25%, 25%, and 75% of accessory spleens,
respectively. At time of laparoscopy, 16 accessory spleens
were detected in seven of the 18 patients (41%). In two
patients (11%), laparoscopic exploration failed to detect ac-
cessory spleens, whereas preoperative CT (one case) and
DRBCS (one case) did reveal them. Postoperatively, during
a mean follow-up of 28 months (median, 24; range, 12–44
months), nine patients (50%) showed persistence of splenic
tissue by DRBCS, and three of them had signs of disease
recurrence.
Conclusions:This prospective clinical study suggests that
elective laparoscopic surgery for hematological diseases
does not allow complete detection of accessory spleens.
Moreover, after such a laparoscopic approach, residual
splenic tissue is detectable in half of the patients during the
follow-up.
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In the normal population, the incidence of accessory
spleen(s) (AS) is 10% [18], but in patients with hematologi-
cal diseases, it may be as high as 30% [6, 24, 30]. An
association has been reported between residual AS and re-
current thrombocytopenia after splenectomy by open sur-
gery [1, 9, 12, 30, 34, 35], but recurrence of the disease may
take years to become clinically detectable [2]. Thus, for
permanent treatment of patients suffering from idiopathic
thrombocytopenic purpura (ITP), complete removal of all
splenic tissue, including AS, is crucial. Although the tech-
nical aspects, safety, and short-term results of laparoscopic
splenectomy have been assessed thoroughly [5, 13–15, 26,
28, 33], only a few reports have focused on the detection
and complete removal of splenic tissue in patients with he-
matological diseases [13–15, 31]. In order to assess the
efficacy of the laparoscopic approach in this regard, patients
submitted to laparoscopic splenectomy for hematological
disorders were carefully evaluated in terms of the pre-, in-
tra- and postoperative detection of AS.

Patients and methods

Patients

Between October 1992 and June 1995, we treated 18 consecutive adult
patients (14 female, four male) by elective laparoscopic splenectomy. The
mean age was 33 years (median, 29; range, 15–73 years). Among these
patients, 16 suffered from ITP, one from congenital spherocytosis, and one
from autoimmune hemolytic anemia. In ITP patients, the site of plateletCorrespondence to:J. F. Gigot
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sequestration was splenic in 13 patients and mixed (hepatosplenic) in three
patients (19%), as assessed by111In-oxinate–labeled platelets.

Preoperative localization

In order to detect the possible presence of an AS, all patients underwent
preoperative computed tomography (CT) and99m

Tc heat-denatured red
blood cell scintigraphy (DRBCS). CT examinations were performed with
a Somatom DRH scanner (Siemens, Erlangen, Germany). Before the CT
examination, all patients drank 500–1000 ml of 2% meglumine ioxitala-
mate (Telebrix, Guerbet, Aulnay-sous-Bois, France) or 1.5% w/v diluted
barium (Micropaque scanner, Guerbet) over 1 h to opacify the upper gas-
trointestinal tract. Incremental scanning of the abdomen was performed
with a slice thickness of 8 mm. Meglumine ioxitalamate, 150 ml intrave-
nously, was administrated in eight patients.

The technique of DRCBS was a modification of the Fisher method
[10]. Pure red blood cells were labeled with99m

Tc pertechnetate by means
of a commercial kit (UltraTag, Mallinckrodt Medical, St Louis, MO, USA).
Labeled red blood cells were damaged by incubation for 20 min in a 49.5°C
water bath. Planar images were obtained 60–90 min after intravenous
injection of 555 MBq99m

Tc-labeled red blood cells with a large-field-of-
view gamma camera equipped with a low-energy, high-resolution collima-
tor. One million counts were obtained in anteroposterior, posteroanterior,
and left oblique projections. Single-photon-emission CT (SPECT) was
performed immediately after the planar images were obtained. Sixty-four
20-s views were obtained through a 360° arc on a 64*64 matrix.

Reconstruction was performed by means of an iterative9false likeli-
hood algorithm9 [37] with scatter correction [36]. This algorithm is an
accelerated version of the9expectation of maximum likelihood9 (EML)
method, which preserves the pixel positivity inside the body and null
activity outside. The algorithm results in improved image quality in low-
count regions, especially when surrounded by areas with high-count rates.
Transverse, coronal, and sagittal tomographic slices of 1 pixel (9 mm) were
displayed for interpretation.

Results of preoperative studies were available to the surgeon before
surgery, except in one patient for whom the definitive report of preopera-
tive DRBCS was known only after surgery. Location of residual splenic
tissue on postoperative scintigraphic studies was described by reference to
the left kidney—above, at the same plane, or below the kidney, and anterior
or posterior to it (Fig. 1).

Surgical procedure

All patients underwent successful laparoscopic splenectomy, but one re-
quired a laparotomy to control hemorrhage from the splenic artery. In four
additional cases, a splenic parenchymal injury was successfully treated
during laparoscopy using an argon beam coagulator. During laparoscopic
exploration, careful intraoperative search for AS was routinely achieved in
the splenic hilum, the great omentum, and the left paracolic space, as well
as in the lienocolic, splenorenal, and gastrocolic ligaments; the gastrocolic
ligament was also opened to explore the lesser sac and the tail of the
pancreas [8, 24, 30]. All splenic specimens were removed through a heavy
plastic bag to avoid intraperitoneal spillage of splenic parenchyma.

Postoperative assessment

All patients had a normal platelet count at hospital discharge. The postop-
erative stay ranged from 2 to 12 days (mean, 4 days). During a mean of 28
months (median, 24; range, 12–44 months), all patients were followed by
clinical examination and blood samples. Five patients suffering from ITP
(31%) had recurrent thrombocytopenia (defined as a platelet count of <
30 × 103/ml) 2, 8, 21, 25, and 35 months after laparoscopic splenectomy.
Among 18 patients, 17 were studied by CT postoperatively (mean, one
study per patient; range, one to two) after a mean interval of 10 months
(median, 7; range, 2–22 months), whereas all patients underwent postop-
erative DRBCS (mean, two studies per patient; range, one to five) after a
mean interval of 24 months (median, 22; range, 6–44 months).

Results

Preoperative and intraoperative detection of AS

Preoperative CT, DRBCS, and careful intraoperative explo-
ration did not reveal AS in 11 patients, whereas in seven
other patients (41%), 16 AS were found during pre- and
intraoperative exploration (Table 1). One AS was found in
four patients and several (two, four, and six) in three others.
In one of these seven patients, laparoscopic exploration
failed to detect an 8-mm AS that was detectable on preop-
erative CT. This lesion was found by palpation in a fatty
gastrocolic ligament during conversion to laparotomy (pa-
tient 4). In another case, preoperative CT and careful lapa-
roscopic exploration revealed one AS. The surgeon com-
pleted the surgical procedure without having the informa-
tion that a total of four AS were identified on preoperative
DRBCS; sequential postoperative DRBCS confirmed the
presence of three residual AS (patient 7).

Thus, laparoscopic exploration revealed 12 of 16 AS
(75%). However, in at least two patients (11%), preopera-
tive localization studies (CT and DRBCS in one patient
each) were superior to careful laparoscopic search for AS.
Preoperative CT demonstrated AS in four of seven patients
(57%), but this finding represented only four of the 16 AS

Fig. 1. Location of residual splenic tissue detected on denatured blood cell
scintigraphy. L, liver; K, left kidney; Ant, anterior to the left kidney; Post,
posterior to the left kidney; AST, accessory splenic tissue.
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present (25%). CT examination detected AS of 8 mm in four
of five patients (80%), but none of the eight AS measuring
< 8 mm. However, these AS represented 61% of all intra-
operatively detected AS. Preoperative DRBCS demon-
strated four of the 16 AS (25%), but failed to reveal any AS
in six patients. The detection rate of combined preoperative
CT and DRBCS was 44% (seven of 16 AS).

Postoperative residual accessory splenic tissue

Sequential postoperative DRBCS revealed persistence of
splenic tissue in nine of 18 patients (50%). These residual
hot spots on DRBCS were single in three patients and mul-
tiple in six (Table 1). The anatomical sites of these 20 spots,
all located in the left abdomen, are shown in Fig. 1. It is
worth noting that four of these 20 anatomical sites were not
detected by planar imaging at DRBCS and were visible only
on three-dimension iterative reconstruction tomographic
display. Further, SPECT allowed a better delineation of the
lesions. In comparison, postoperative CT examinations con-
firmed the presence of residual AS in only one patient, as
shown on postoperative DRBCS. In another patient, sequen-
tial postoperative DRBCS were negative at 4, 11, and 16
months, but they became positive at 27 months and con-
firmed at 35 months. This single spot was located quite
caudally in the left flank, which suggested seeding of
splenic tissue.

These residual splenic tissues were detected in four of
the 11 patients (36%) in whom AS was not detected by
preoperative localization studies and intraoperative search
(Fig. 2), and in five of the seven patients (71%) in whom AS
was detected during surgery (Fig. 3). Three of the four
patients (75%) who had splenic capsular injury during lap-
aroscopic splenectomy exhibited detectable residual hot
spots during the follow-up; whereas, in comparison, five of
14 patients (36%) who did not have splenic parenchymal
injury during surgery demonstrated the same features. How-

ever, the difference was not statistically significant (Fisher’s
exact test).

Early clinical recurrence (at 2 and 8 months postopera-
tively) was a consequence of hepatic platelet sequestration
in two patients. In three patients, late recurrence (at 21, 25,
and 35 months postoperatively) was associated with post-
operative residual accessory tissue. One of these patients
underwent surgical reexploration to confirm the presence of
a single AS previously evidenced at DRBCS. An accessory
splenectomy was performed successfully in this case.

Discussion

After splenectomy, persistent splenic tissue can be either
congenital (undetected AS) or acquired as a result of sple-

Table 1.Pre-, intra-, and postoperative data on patients with accessory spleen or residual accessory splenic tissue in the course of laparoscopic splenectomy

Patient no.
Hematologic
disease

Preop localization
studies

Intraoperative
AS detection Clinical recurrence Postoperative DRBCS

No.
Size
(mm) Y/N

Delay
(mo)

Number of
hot spots

Delay
(mo)CT DRBCS

With AS
1 ITP 0 0 1 6 Y 44 0 44
2 ITP 0 0 6 1–6 Y 25 1 24
3 ITP 0 0 1 5 N 19 3 18
4 ITP 1 0 0 (1)a 8 N 39 0 12
5 HS 1 0 2 11–15 N 35 1 35
6 ITP 1 0 1 10 Y 27 3 27
7 AIHA 1 4 1 18 N 24 3 9

Without AS
1 ITP 0 0 0 b Y 40 2 31
2 ITP 0 0 0 b N 40 4 40
3 ITP 0 0 0 b N 38 2 38
4 ITP 0 0 0 N 17 1 6

AS, accessory spleen(s); DRBCS, denatured red blood cell scintigraphy; CT, computed tomography; ITP, idiopathic thrombocytopenic purpura; HS,
hereditary spherocytosis; AIHA, autoimmune hemolytic anemia; Y, yes; N, no
a Detected only during conversion to laparotomy for hemorrhage
b Capsular splenic tearing occurred during laparoscopic surgery

Fig. 2. Postoperative denatured blood cell scintigraphy demonstrated four
foci of residual splenic tissues (arrow) in a 17-year-old female patient
suffering from idiopathic thrombocytopenic purpura. No accessory spleen
was detected pre- or intraoperatively. There has been no clinical recurrence
at 40 months postoperatively.A Posterior view.B Left lateral view.
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nosis or autotransplantation of splenic tissue after accidental
or iatrogenic injury of the spleen [23]. The main findings of
this study are (a) that intraoperative laparoscopic search
does not detect all AS and (b) that residual splenic tissue is
found postoperatively in half of the patients following lap-
aroscopic splenectomy.

We previously reported on the potential limitations of
the laparoscopic approach for detecting AS in patients suf-
fering from hematological diseases [13–15]. The present
study only confirms these limitations, despite our close at-
tention to this problem, with a detection rate of AS in 41%
of patients during laparoscopy. The literature shows a wide
variation of AS detection during laparoscopic splenectomy;
various series report incidences of AS that vary from 0 to
14% [5, 6, 15, 26, 33] or up to 26% [13] and 30% of the
patients [28]. In comparison, when using a laparotomy ap-
proach, the presence of AS has been reported in 18–43% of
patients with idiopathic thrombocytopenic purpura [1, 8, 24,
30].

These results are undoubtedly related to the diligence of
the surgeon in searching for this tissue [11]. Therefore, we
must emphasize that routine, careful search for AS in the
left upper abdominal quadrant and the left paracolic gutter is
essential, as is the routine opening of the gastrocolic liga-
ment to explore the lesser sac and the area of the pancreatic
tail. Using this meticulous approach, intraoperative laparo-
scopic exploration provided a higher detection rate (75%)
than combined preoperative localization examination (CT
and DRBCS), which can only identify 25% of AS.

The dominant uptake of the orthotopic spleen at DRBCS
represents the major limitation for detecting small adjacent
accessory splenic tissue prior to surgery. Moreover, the
limitation of CT for AS detection is related to the small size
of the lesions, since undetected AS at CT were < 8 mm in
61% of all cases detected during laparoscopy. The use of
more sensitive techniques, such as spiral CT, might improve
detection in the near future. However, careful surgical ex-
ploration remains the most efficient way to detect AS.
Therefore, we cannot recommend routine preoperative use
of CT or DRBCS.

The second most striking feature of this series was the
high incidence (50%) of residual splenic tissue detected on
routine postoperative scintigraphy after laparoscopic sple-
nectomy. To the best of our knowledge, this is the first
report of such a high incidence using a laparoscopic ap-

proach. Of all scintigraphic studies, DRBCS, which im-
proves the visualization of small foci of splenic tissue, is
considered to be the most efficient technique for the detec-
tion of splenosis after splenectomy [17, 20, 22, 40]. Further,
SPECT is mandatory to improve the delineation of small
foci, especially in the splenic bed.

Because of the proximity of high liver activity, we found
that iterative reconstruction [37] provided better results than
standard filtered back projection. Underdetection of occult
AS during laparoscopic splenectomy was the cause of these
residual spots in at least one of our patients. In the other
patients, however, a mechanism of splenosis related to in-
traperitoneal seeding of splenic tissue during laparoscopic
surgery might be possible. Late detection of residual splenic
tissue in one patient who had several previous negative
postoperative scintigraphic studies could be regarded as
support for this hypothesis. On the other hand, splenosis
was also found in 30% of patients who had no evidence of
AS pre- or intraoperatively.

Splenosis has been reported in rare cases of elective
open splenectomy for hematological diseases (16 and 17%)
[22, 32]. In comparison, the incidence of splenosis in pa-
tients splenectomized for trauma range between 44% and
76% [17, 22, 23, 25, 32, 40]. Nielsen et al. [22] reported a
45% rate of splenosis, after a median interval of 4 years,
following accidental splenic injury during elective abdomi-
nal surgery. As in our patients, splenosis was usually lo-
cated in the left upper quadrant [22, 23].

Several technical factors during laparoscopic surgery
could be involved in the pathogenesis of splenosis. First, at
least four of our patients had splenic parenchymal injury
during laparoscopic splenectomy. Three of them presented
residual hot spots on postoperative DRBCS at long-term
follow-up. Therefore, great care must be taken to manipu-
late the spleen gently with an atraumatic retractor. Another
mechanism of seeding, similar to that encountered in ma-
lignant diseases treated laparoscopically, is trocar site re-
currence [38, 39]. However, none of our cases of residual
splenic tissue involved a trocar site (Fig. 1).

Finally, the method of extraction of the surgical speci-
men during laparoscopic splenectomy is of utmost impor-
tance. We used intrabag morcellation, paying close attention
to the resistance and impermeability of the plastic bag, in an
attempt to avoid intraperitoneal seeding of splenic tissue.
Other extraction techniques, such as intraperitoneal morcel-
lation of the spleen, should be avoided. The use of an argon
beam coagulator to control hemorrhage from capsular
splenic tears may also be involved in the mechanism of
splenosis, as a result of the local spray of splenic tissues.

The final question we must address is the clinical sig-
nificance of postoperative residual splenic tissue in patients
treated for hematological diseases. The clinical importance
of accessory or residual splenic tissues and the relation be-
tween the presence of an accessory spleen and recurrent
thrombocytopenia remains unknown. In ITP patients, the
mechanisms of recurrence are multifactorial, but persistence
of AS is known to be one of them [1, 9, 12, 30, 34, 35].
Facon et al. [9] reported a 12% incidence of residual AS in
65 patients with recurrent thrombocytopenia 1 year after
open splenectomy. It is well known that a residual lesion
may hypertrophy and become the cause of long-term clini-

Fig. 3. Postoperative denatured red blood cell scintigraphy in a young
woman with a single accessory spleen detected on preoperative CT and
removed during surgery. At 27 months postoperatively, DRBCS demon-
strated three foci of residual splenic tissue (arrow). Two foci are located in
the left flank (A) and one in the splenic bed (B) overlying the left kidney.
The patient had recurrent thrombocytopenia 21 months postoperatively.
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cal recurrence, which may appear even years later [2]. In at
least three of our ITP patients with recurrent thrombocyto-
penia, the clinical recurrence could have been related to
persistent splenic tissue. However, because these patients
were successfully controlled by medical therapy, accessory
splenectomy was not performed in all cases. Time will tell
whether progressive increase of residual splenic tissue re-
sults in late disease recurrence. Among a compilation of 84
patients who underwent accessory splenectomy for recur-
rent thrombocytopenia, 65% (55 patients) were successfully
cured during a long-term follow-up [1, 9, 12, 30, 34, 35].
Moreover, the rate of recurrent thrombocytopenia in the
present series was 33% in ITP patients and 31% in ITP
patients with predominant splenic destruction of platelets.
These results should be compared to those obtained with an
open conventional approach. Among 1457 patients reported
in the literature [3, 4, 7, 27], 65–79% of all ITP patients
were successfully cured in the long term. In addition, an
incidence of 78–93% was obtained for 409 ITP patients
with predominant splenic destruction of platelets [16, 19,
21, 29]. Given the existence of long-term follow-up in these
clinical series using an open surgical procedure, it is pos-
sible that we have underestimated the relapse rate in our
patients based on the shorter follow-up.

When laparoscopic splenectomy is performed, we there-
fore suggest that postoperative DRBCS be performed rou-
tinely to identify patients with residual splenic tissue. These
patients need to be assessed regularly for clinical recur-
rence. Until further information is available about the role of
residual splenic tissue in the long-term clinical outcome of
the patient, elective laparoscopic splenectomy for the treat-
ment of patients with ITP should be used with caution.
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