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BackgroundThe ultimate goal of surgery for hematological spleen — Thrombocytopenic purpura — Scintigraphy —

disorders is the complete removal of both the spleen an@€omputed tomography

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/n the normal population, the incidence of accessory

detection of accessory spleens during laparoscopic splenegPl€en(s) (AS) is 10% [18], but in patients with hematologi-

tomy for hematologic diseases. cal diseases, it may be as high as 30% [6, 24, 30]. Ar

Methods:We therefore evaluated the pre-, intra-, and post_assomatlon has been re_ported between residual AS and 1

operative detection of accessory spleens in a consecuti/l"ent thrombocytopenia after splenectomy by open sur

series of 18 patients treated by elective laparoscopic splédery [1, 9,12, 30, 34, 35], but recurrence of the disease ma

nectomy for hematological diseases by using computed td@ke years to become clinically detectable [2]. Thus, for

mography (CT) and denatured red blood cell scintigraphypermane”t treatment of patients suffering from idiopathic

(DRBCS). throm_bopytopemc purpura (ITP), co_mplete removal of all

Results:Preoperative CT, DRBCS, and laparoscopic eXp|0_splen|c tissue, including AS, is crucial. Although the tech-

ration detected 25%, 25%, and 75% of accessory spleen§!0a| aspects, safety, and short-term results of IaparoscoE

respectively. At time of laparoscopy, 16 accessory spleengPl€nectomy have been assessed thoroughly [5, 13-15, 2

were detected in seven of the 18 patients (41%). In twc?8: 33], only a few reports have focused on the detectio

patients (119%), laparoscopic exploration failed to detect ac&nd complete removal of splenic tissue in patients with he

cessory spleens, whereas preoperative CT (one case) afffftological diseases [13-15, 31]. In order to assess tf

DRBCS (one case) did reveal them. Postoperatively, durin§'cacy of the laparoscopic approach in this regard, patient

a mean follow-up of 28 months (median, 24; range, 12—4 gbmltted to laparoscopic splenectomy for hematologlpa

months), nine patients (50%) showed persistence of splenf@isorders were carefully evaluated in terms of the pre-, in

tissue by DRBCS, and three of them had signs of diseasé®- and postoperative detection of AS.

recurrence.

Conclusions:This prospective clinical study suggests that

elective laparoscopic surgery for hematological diseaseBatients and methods

does not allow complete detection of accessory spleens.

Moreover, after such a laparoscopic approach, residugbatients

splenic tissue is detectable in half of the patients during the

follow-up. Between October 1992 and June 1995, we treated 18 consecutive ad
patients (14 female, four male) by elective laparoscopic splenectomy. Th
mean age was 33 years (median, 29; range, 15-73 years). Among the

— patients, 16 suffered from ITP, one from congenital spherocytosis, and or
Correspondence tal. F. Gigot from autoimmune hemolytic anemia. In ITP patients, the site of platele
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sequestration was splenic in 13 patients and mixed (hepatosplenic) in thre FERONTAL VIEW
patients (19%), as assessedbiin-oxinate—labeled platelets.

Preoperative localization

In order to detect the possible presence of an AS, all patients underwer
preoperative computed tomography (CT) aidTc heat-denatured red
blood cell scintigraphy (DRBCS). CT examinations were performed with
a Somatom DRH scanner (Siemens, Erlangen, Germany). Before the C
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) o%eh to opacify the upper gas-
trointestinal tract. Incremental scanning of the abdomen was performe:
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 wifiTc 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 intravenou
injection of 555 MBq®?"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) wasTRANSVERSE VIEW
performed immediately after the planar images were obtained. Sixty-foul
20-s views were obtained through a 360° arc on a 64*64 matrix.

Reconstruction was performed by means of an iterdfiaise likeli-
hood algorithrfi [37] with scatter correction [36]. This algorithm is an
accelerated version of thexpectation of maximum likelihoSd(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 rate
Transverse, coronal, and sagittal tomographic slices of 1 pixel (9 mm) wer
displayed for interpretation.

Results of preoperative studies were available to the surgeon befor
surgery, except in one patient for whom the definitive report of preopera-
tive DRBCS was known only after surgery. Location of residual splenic Fig. 1. Location of residual splenic tissue detected on denatured blood ce

tissue on postoperative scintigraphic studies was described by reference é%intigraphy L, liver; K, left kidney; Ant, anterior to the left kidney; Post
the left kidney—above, at the same plane, or below the kidney, and anterioﬁosterior to .thé left I’<id’ney' AST a{cces:sory splenic tissue ' '

or posterior to it (Fig. 1).

Ant Post

Above zone 1: 1AST zone 4 :7 AST

Same level zone 2:4 AST zone 5: 3 AST

Below zone 3:4 AST zone 6:1AST

Ant:zone 1,2, 3

Post : zone 4, 5, 6

. Results
Surgical procedure

Preoperative and intraoperative detection of AS
All patients underwent successful laparoscopic splenectomy, but one re-

quired a laparotomy to control hemorrhage from the splenic artery. In fourpreo erative CT. DRBCS. and careful intraoperative explo
additional cases, a splenic parenchymal injury was successfully treated P ’ ! p P

during laparoscopy using an argon beam coagulator. During laparoscopiation did not reveal AS in 11 patients, whereas in sevel
exploration, careful intraoperative search for AS was routinely achieved irother patients (41%), 16 AS were found during pre- anc
the splenic hilum, the great omentum, and the left paracolic space, as Weihtraoperative exploration (Table 1)_ One AS was found in
e n the lenocols slenorene, and gasiocolc lgamen; e gasocolfour patients and several (two, four, and six) in three others
pancreas [8, 24, 30]. All splenic specimens were removed through ahea\/§q_ one of these seven patients, IaparOSCOplc eXplorat'o
plastic bag to avoid intraperitoneal spillage of splenic parenchyma. a"e_d to deteCt_ an 8fmm AS that was deteth’_‘ble_On preor

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 lape
roscopic exploration revealed one AS. The surgeon corr
pleted the surgical procedure without having the informa:
All patients had a normal platelet count at hospital discharge. The postoption that a total of four AS were identified on preoperative

erative stay rgnged from 2 to 12 days (mean, 4 dayg). During a mean of Zﬁ)RBCS' sequential postoperative DRBCS confirmed the
months (median, 24; range, 12—44 months), all patients were followed b)b ’ fth idual AS tient 7
clinical examination and blood samples. Five patients suffering from ITP resence o ree residua (pa 1en )

(31%) had recurrent thrombocytopenia (defined as a platelet count of < Thus, laparoscopic exploration revealed 12 of 16 AS
30 x 1G/ml) 2, 8, 21, 25, and 35 months after laparoscopic splenectomy(75%). However, in at least two patients (11%), preopera
Among 18 p?“etm& 17 were ft“tdie‘)j bflt’ cT pOStOPetfa“Vﬁ'yf(Toea”' ohtive localization studies (CT and DRBCS in one patient
study per patient; range, one to two) after a mean interval o mon : :

(me()i/ie?n, 7F;) range, 2—%2 months), whereas all patients underwent posto -aCh) Wer_e superior to careful Iapa_roscoplc search fOI’_ AS
erative DRBCS (mean, two studies per patient; range, one to five) after & reoperative CT demonstrated AS in four of seven patient
mean interval of 24 months (median, 22; range, 6-44 months). (57%), but this finding represented only four of the 16 AS

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

Intraoperative
Preop localization AS detection Clinical recurrence Postoperative DRBCS
studies
Hematologic Size Delay Number of Delay

Patient no. disease CT DRBCS No. (mm) YIN (mo) hot spots (mo)
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 01} 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 purpur
hereditary spherocytosis; AIHA, autoimmune hemolytic anemia; Y, yes; N, no

2Detected only during conversion to laparotomy for hemorrhage

b Capsular splenic tearing occurred during laparoscopic surgery

present (25%). CT examination detected AS of 8 mm in fout
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 preoperativ
CT and DRBCS was 44% (seven of 16 AS).

Postoperative residual accessory splenic tissue : ’ L

Sequential postoperative DRBCS revealed persistence
splenic tissue in nine of 18 patients (50%). These residue
hot spots on DRBCS were single in three patients and mul A
tlple N Six (Table 1)' The anatomical sites of t.hes.e 20 Spo.tSFig. 2. Postoperative denatured blood cell scintigraphy demonstrated fou
all 'Ocate,d in the left abdomen, are Shown 'n_F'g' 1t IStoci of residual splenic tissues (arrow) in a 17-year-old female patien
worth noting that four of these 20 anatomical sites were Nokufiering from idiopathic thrombocytopenic purpura. No accessory spleel
detected by planar imaging at DRBCS and were visible onlywvas detected pre- or intraoperatively. There has been no clinical recurren
on three_dimension iterative reconstruction tomographi(’at 40 months postoperativelyt Posterior viewB Left lateral view.
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 ) o o ]
shown on postoperative DRBCS. In another patient, sequergVer, the difference was not statistically significant (Fisher’s
tial postoperative DRBCS were negative at 4, 11, and 1&Xact test).
months, but they became positive at 27 months and con- Early clinical recurrence (at 2 and 8 months postopera
firmed at 35 months. This single spot was located quitelively) was a consequence of hepatic platelet sequestratic
caudally in the left flank, which suggested seeding ofin two patients. In three patients, late recurrence (at 21, 2
splenic tissue. and 35 months postoperatively) was associated with pos
These residual splenic tissues were detected in four opperative residual accessory tissue. One of these patier
the 11 patients (36%) in whom AS was not detected byunderwent surgical reexploration to confirm the presence c
preoperative localization studies and intraoperative searc Single AS previously evidenced at DRBCS. An accessor
(Fig. 2), and in five of the seven patients (71%) in whom ASsplenectomy was performed successfully in this case.
was detected during surgery (Fig. 3). Three of the four
patients (75%) who had splenic capsular injury during lap-
aroscopic splenectomy exhibited detectable residual hdbiscussion
spots during the follow-up; whereas, in comparison, five of
14 patients (36%) who did not have splenic parenchymalAfter splenectomy, persistent splenic tissue can be eithe
injury during surgery demonstrated the same features. Howeongenital (undetected AS) or acquired as a result of sple
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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 smal
" & E

foci, especially in the splenic bed.
Because of the proximity of high liver activity, we found
u that iterative reconstruction [37] provided better results that

, , - . standard filtered back projection. Underdetection of occul
Fig. 3. Postoperative denatured red blood cell scintigraphy in a youn%

woman with a single accessory spleen detected on preoperative CT a S_durlng Iapar_oscoplc splenectomy Was_the cause of the:
removed during surgery. At 27 months postoperatively, DRBCS demonf€sidual spots in at least one of our patients. In the othe
strated three foci of residual splenic tissaer¢w). Two foci are located in  patients, however, a mechanism of splenosis related to ir
”}f left f_'a”kh@éa”d one in rt]he Sg'e”ic besixove”yi”ghthe left kidney. . traperitoneal seeding of splenic tissue during laparoscopi
The patient had recurrent thrombocytopenia 21 months postoperatively. surgery might be possible. Late detection of residual spleni

tissue in one patient who had several previous negativ

postoperative scintigraphic studies could be regarded

. . . . support for this hypothesis. On the other hand, splenosi
nosis or autotransplantation of splenic tissue after accidentgl. o< aiso found in 30% of patients who had no evidence o
or iatrogenic injury of the spleen [23]. The main findings of

. . ' X S pre- or intraoperatively.
this study are (a) that intraoperative Iaparoscoplc_searqﬁ Splenosis has been reported in rare cases of electi

8pen splenectomy for hematological diseases (16 and 179
X [22, 32]. In comparison, the incidence of splenosis in pa
aroscopic splenectomy. tients splenectomized for trauma range between 44% ar

We previously reported on the potential limitations of _ 2 .
the laparoscopic approach for detecting AS in patients suf?GA’ [17,22, 23, 25, 32, 40]. Nielsen et al. [22] reported &
5% rate of splenosis, after a median interval of 4 years

fering from hematological diseases [13-15]. The presen?1 . ; L ; . .
study only confirms these limitations, despite our close at—OIIOWIng acmder.\tal splenlg injury during 'elect|ve abdomi-
tention to this problem, with a detection rate of AS in 419 1@l SUrgery. As in our patients, splenosis was usually lo
of patients during laparoscopy. The literature shows a wig&@ted in the left upper quadrant [22, 23]. .
variation of AS detection during laparoscopic splenectomy;  S€veral technical factors during laparoscopic surger
various series report incidences of AS that vary from 0 fof0Uld be involved in the pathogenesis of splenosis. First, ¢
14% [5, 6, 15, 26, 33] or up to 26% [13] and 30% of the Iea_st four of our patients had splenic parenchymal injury
patients [28]. In comparison, when using a laparotomy apdur_mg laparoscopic splenectomy._Three of them presente
proach, the presence of AS has been reported in 18-43% é#Sidual hot spots on postoperative DRBCS at long-tern
patients with idiopathic thrombocytopenic purpura [1, 8, 24,follow-up. Therefore, great care must be taken to manipu
30]. late the spleen gently with an atraumatic retractor. Anothe
These results are undoubtedly related to the diligence onechanism of seeding, similar to that encountered in me
the surgeon in searching for this tissue [11]. Therefore, wdignant diseases treated laparoscopically, is trocar site re
must emphasize that routine, careful search for AS in thgurrence [38, 39]. However, none of our cases of residus
left upper abdominal quadrant and the left paracolic gutter isplenic tissue involved a trocar site (Fig. 1).
essential, as is the routine opening of the gastrocolic liga- Finally, the method of extraction of the surgical speci-
ment to explore the lesser sac and the area of the pancreatiten during laparoscopic splenectomy is of utmost impor
tail. Using this meticulous approach, intraoperative laparotance. We used intrabag morcellation, paying close attentic
scopic exploration provided a higher detection rate (75%}o the resistance and impermeability of the plastic bag, in a
than combined preoperative localization examination (CTattempt to avoid intraperitoneal seeding of splenic tissue
and DRBCS), which can only identify 25% of AS. Other extraction techniques, such as intraperitoneal morce
The dominant uptake of the orthotopic spleen at DRBCSation of the spleen, should be avoided. The use of an arga
represents the major limitation for detecting small adjacenbeam coagulator to control hemorrhage from capsula
accessory splenic tissue prior to surgery. Moreover, theplenic tears may also be involved in the mechanism o
limitation of CT for AS detection is related to the small size splenosis, as a result of the local spray of splenic tissues
of the lesions, since undetected AS at CT ever8 mm in The final question we must address is the clinical sig-
61% of all cases detected during laparoscopy. The use dfificance of postoperative residual splenic tissue in patient
more sensitive techniques, such as spiral CT, might improvéreated for hematological diseases. The clinical importanc
detection in the near future. However, careful surgical ex-of accessory or residual splenic tissues and the relation b
ploration remains the most efficient way to detect AS.tween the presence of an accessory spleen and recurre
Therefore, we cannot recommend routine preoperative usirombocytopenia remains unknown. In ITP patients, the
of CT or DRBCS. mechanisms of recurrence are multifactorial, but persistenc
The second most striking feature of this series was thef AS is known to be one of them [1, 9, 12, 30, 34, 35].
high incidence (50%) of residual splenic tissue detected oiffacon et al. [9] reported a 12% incidence of residual AS ir
routine postoperative scintigraphy after laparoscopic spleé5 patients with recurrent thrombocytopenia 1 year afte
nectomy. To the best of our knowledge, this is the firstopen splenectomy. It is well known that a residual lesior
report of such a high incidence using a laparoscopic apmay hypertrophy and become the cause of long-term clini

found postoperatively in half of the patients following lap-



cal recurrence, which may appear even years later [2]. In &ll.
least three of our ITP patients with recurrent thrombocyto-12.
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 recud4.
rent thrombocytopenia, 65% (55 patients) were successfully
cured during a long-term follow-up [1, 9, 12, 30, 34, 35]. 15
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 reportetf-
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, 19,17.

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 od#-

patients based on the shorter follow-up.

When laparoscopic splenectomy is performed, we theret®

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 recuro.

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 treatl-

ment of patients with ITP should be used with caution.
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