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Effect of spleen size on splenectomy outcome
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Abstract Conclusions:In patients with enlarged spleens, LS is fea-
Background:Laparoscopic splenectomy (LS) is gaining ac- sible and followed by lower morbidity, transfusion rate, and
ceptance as an alternative to open splenectomy (OS). Hovshorter hospital stay than when the open approach is use
ever, splenomegaly presents an obstacle to LS, and massiier the treatment of this subset of patients, who usually
splenomegaly has been considered a contraindicatiomresent with more severe hematologic diseases related 1
Analyses comparing the procedure with the open approacreater morbidity, LS presents potential advantages.
are lacking. The purpose of this study was to analyze the
effect of spleen size on operative and immediate clinicaKey words: Laparoscopic splenectomy — Open splenec-
outcome in a series of 105 LS compared with a series of 81omy — Splenomegaly
cases surgically treated by an open approach.
Methods:Between January 1990 and November 1998, 186
patients underwent a splenectomy for a wide range of
splenic disorders. Of these patients, 105 were treated blyaparoscopic surgery is gaining ground as a technical ap
laparoscopy (group |, LS; data prospectively recorded) angroach for splenectomy. The main indications for laparo-
81 were treated by an open approach (group Il, OS analyzestopic splenectomy (LS) are benign hematologic disease
retrospectively). Patients also were classified into threeaot associated with splenomegaly, such as idiopathic throm
groups according to spleen weight: group A, <400 g; groupbocytopenic purpura (ITP) [3, 4]. Intrabdominal manipula-
B, 400-1000 g; and group C, >1000 g. Age, gender, operaion of bulky organs during laparoscopic surgery increases
tive time, perioperative transfusion, spleen weight, converthe technical difficulty of the procedure and the retrieval of
sion rate, mode of spleen retrieval (bag or accessory incithe specimen from the abdomen. Splenomegaly initially
sion), postoperative analgesia, length of stay, and morbidityvas considered a contraindication for LS, and the clinical
were recorded in both main groups. advantages of the procedure have not been firmly estak
ResultsOperative time was significantly longer for LS than lished, but improvement and refinement of LS techniques
for OS. However, LS morbidity, mortality, and postopera- have shown that an enlarged spleen can be managed sL
tive stay were all lower at similar spleen weights. Spleensessfully by laparoscopy [7-9, 13].
weighing more than 3,200 g required conversion to open In a previous report [10], we showed that LS is feasible
surgery in all cases. When LS outcome for hematologiowith enlarged spleens and presented much the same adva
malignant diagnosis was compared with LS outcome for aages as those observed in the group with smaller organ:
benign diagnosis, malignancy did not increase conversiofowever, comparative studies with open surgery are lack
rate, morbidity, and transfusion, even though malignaning, and prospective and randomized trials are difficult to
spleens were larger and accessory incisions were requirggerform. We therefore sought to compare a prospective se
more frequently. Postoperative hospital stay was signifities of 105 LS with a retrospective group of 81 open sple-
cantly longer in malignant than in benign diagnosis (5 * 2.4nectomies (OS) according to spleen weight in order to ana
days vs 4 + 2.3 daysp < 0.05). lyze the hypothetical advantages of laparoscopic surgery il
this challenging subgroup of patients.

Presented at the 1998 Scientific Meeting of Society of Gastrointestina rial nd meth
Endoscopic Surgeons (SAGES), Seattle, Washington, USA, 1-4 Apri aterials and methods

1998 Between January 1990 and November 1998, 186 patients at two surgics
Correspondence tavl. Trias units underwent splenectomy for a wide range of splenic disorders. Op:
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Table 1.Demographic and clinical features of patients submitted to splenectomy comparing open and
laparoscopic approaches according to spleen weight

Group A (<4009) Group B (400-1,000 g) Group C (>1,000 g)
Lap Open Lap Open Lap Open

Number of cases 66 43 18 18 21 20
Age 38+17 40 £17 46 £ 19 50+4 58+ 12 56 + 12
Sex 18 m/48f  15m/28 f 6 m/12f 7m/11f 9m/12f 10 m/10 f
Hematocrit 38+5 38+5 31+8 34+8 307 28+6
Platelets 92 +99 48+55 109+71 197 +171 147 £ 127 120 + 150
Benign/malignant 61 b/5m 43 b 12 b/6 m 11 b/7m 4b/17 m 4b/16 m

eration by laparoscopy was used for 105 patients (group I) and 81 patienishorter with the LS groups(+ 2 days vs. 2 + 6 days;p <
were treated by the open approach (group II). ?.001)_

All patients scheduled for LS received a preoperative pneumococcal .
vaccine, and antibiotic prophylaxis was initiated intraoperatively. Laparo- In the group with Iarger spleens (grouP C, <1000 g)' LS

scopic splenectomy was performed through an anterior or lateral approackvas performed in 77% Of th_e patie_nts haV_ing spleen W?ightf
using techniques previously described in detail elsewhere [11, 12]. In mostip to 3,200 g. However, in five patients with spleen weights

cases, the spleen was retrieved after morcellation in a bag (LBpSaok between 3,200 and 3,500 g, LS was impossible becaus

Espdia S.A., Spain; EndoCatch I, AutoSuture, USSC, Norwalk, USA). - . . . . R
Morcellated pieces and aspirated splenic pulp were sent for histologicS.UffICIem working room could not be obtained in the inte

analysis and weighed. In cases of massively enlarged spleen (weighingol Of the a_bdo_men. In this subgr_oup, after Succe_SSfU|
more than 1,000 g), or cases requiring intact organ retrieval (i.e., splenispleen mobilization, all of the specimens were retrieved

tumor), the spleen was extracted through an accessory incision in thEhrough an accessory incision. A|though operative time was
subumbilical midline or between two trocar orifices in the left iliac fossa. twice that in OS. successful LS was associated with lowel

Open splenectomy was performed through a midline or subcostal in- - . . - .
cision at the choice of the surgeon. Usually, the splenic artery was Iigate&norbldlty and transfusion requirement, similar analge3|a re-

early during the operation, before spleen mobilization in thrombocytopenicduirements, and a significantly shorter hospital stay (6 + 3
patients or in those with substantially enlarged spleens. days vs. 2 + 5 days;p < 0.001, Table 3).

Patients were classified according to spleen weight: group A (<400 g), Complications were less frequent after LS than after OS

group B (400-1000 g), and group C (>1,000 g). Age, diagnosis, gender, : P i
operative time, perioperative transfusion, spleen weight, conversion rat althoth the difference was not statlstlcally 3|gn|f|cant.

mode of spleen retrieval (bag or accessory incision), postoperative anall "€re were four grade Il complications in the LS group
gesia, hospital stay, and morbidity all were analyzed. To establish the effedthree reoperations for bleeding [3/105; 3%)] and one dia-
of malignant disease on LS outcome, outcomes from LS performed iphragmatic perforation, which was repaired preoperatively).
patients with benign hematologic diagnosis were compared with outcomefy the OS group onIy grade M complications occurred in

from the procedure used in cases involving a malignant diagnosis. f
Complications were grouped according to the classification of ClavienSUbgrOUp C (spleen weight, >1000-g) (two empyemas, on

etal. [1]: grade I (minor), grade Il (require therapeutic intervention, but doPpulmonary embolus, and one pancreatitis), and a grade I\

not present residual disability), grade 11l (result in residual disability), andcomplication with death caused by respiratory insuffi-

grade IV (result in death). ciency.
h

Data were expressed as mean plus standard deviation and range. The ; ; ot ; _
chi-square test was used for comparison of the two proportions, and Stu- No intraoperative complications occurred during explor

dent'st test was used to compare differences between the two series. &tOry laparoscopy in converted cases, and all evolved sa
isfactorily except one case with a massively enlarged splee

(3,200 g), which required surgical reexploration caused by
bleeding of the splenic fossa.
Comparisons of LS according to the malignant or be-

: nign nature of the hematologic disease, age, platelet coun
Both groups of patients (LS and OS) were comparable fob c.oqqory incision requirements, analgesia, and splee

main clinical fe_atures (Tables 1 and 2), and the.three_ Sul eight revealed significant differences, but there were nc
groups, according to spleen weight, also had similar clinica ifferences in the morbidity rate. All of these factors had an

features. However, group A patients (<400-g spleen) wer :
younger, with a significantly higher preoperative hematocrit 5p)act on hospital stay (5 £ 2.4 days. v+ 2.5 daysp <

and lower prevalence of malignant hematologic diseases’
than present in groups B and C (Table 1).
Comparisons of LS and OS according to weight, dem-
onstrated that in the smaller spleen (group A, <400 g), deDiscussion
spite a significantly longer operative time, transfusion rate
and morbidity were lower than with the open approach, and.aparoscopic surgery is indicated increasingly for splenec:
analgesia requirements and hospital stay presented statistdmy, especially in young, healthy patients with ITP and a
cally significant differences (Table 3). normal-size spleen (weight, 80-250 g) [3, 4, 11]. As in
With the intermediate spleen weight (group B), a sig-laparoscopic cholecystectomy, postoperative recovery i
nificantly longer operative time was observed than with themild, in-hospital stay shorter (maximum of 3 days), and
open approach. In this subgroup, transfusion, morbidity, andubsequent recovery faster. Some authors have proposed |
analgesia requirements were similar after both open ands the gold standard for treatment. However, disorders the
laparoscopic approaches, but hospital stay was significantlyequire splenectomy include a wide variety of diseases witt

Results
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Table 2. Preoperative diagnosis of patients subjected to splenectomy comparing open and laparoscopic
approaches according to spleen weight

Group A Group B Group C
(<400 g) (400-1,000 g) (>1,000 g)
Lap Open Lap Open Lap Open

Number of cases 66 43 18 18 21 20
ITP 45 34 1 — — —
AIHA 4 — 5 2 — 1
Spherocytosis 4 1 3 4 2 —
Splenic mass 4 — — — — 1
HIV-ITP 3 7 3 2 1 —
Non-Hodgkin lymphoma 2 — 5 6 11 12
Chronic lymphoproliferative leukemia — — — 1 2 4
Myelofibrosis — — — — 2 —
Other 4 1 1 3 3 2

ITP, idiopathic thrombocytopenic purpura; AIHA, autoimmune hemolytic anemia; HIV, human immu-
nodeficiency virus

Table 3. Perioperative and immediate clinical outcome of splenectomy comparing open and laparoscopic
approaches according to spleen weight (converted cases excluded)

Group A (<400 g) Group B (400-1,000 g) Group C (>1,000 g)

Lap Open Lap Open Lap Open
Number of cases 66 43 18 18 21 20
Operation time (min) 143+50 102+18 179+77 103 + 60 176 + 56 111+19
Conversion 4% — 0% — 23% —
Transfusion 17% 20% 22% 33% 33% 40%
Morbidity 11% 28% 27% 40% 28% 55%
Analgesia (doses) 7.7+4.6 8+6 9+4.6 11+10 14+7 16 £ 10
Stay (days) 3.7+24 8 3 5+2 12+ 6 6+3 12+ 58

Spleen weight (g) 180+ 9 182+80 670+184 642+160 1,660+586 1,973+713

ap < 0.001

Table 4.Complications after splenectomy when comparing open and laparoscopic approaches according to spleen weight

Group A (<400 g) Group B (400-1,000 g) Group C (>1,000 g)
Lap Open Lap Open Lap Open
7/66 (11%) 11/43 (25%) 5/18 (27%) 7/18 (40%) 6/21 (27%) 11/20 (55%)
| Wound hematoma (2) | Fever | Wound sepsis | Wound sepsis Il lleus | Gout attack
| Fever | Wound sepsis Il Fever, TBC Il Hemorrhage (2) Il Sweet syndrome | Fever (2)
Il Pneumonia | Phlebitis Il Atelectasis Il Lung complications (4) Il Hemoperitoneum | Wound sepsis
Il Subphrenic hematoma Il Subphrenic collection (2) Il Pneumonia Il Subphrenic collection (2) | Wound sepsis Il Empyema (Z
Il Hemoperitoneum (2) 1l Atelectasis (4) Il Diaphragmatic | Gout attack Il Pneumonia (2)
Il Neumotorax perforation | Urinary infection Il Pancreatitis
Il Hemorrhage Il Subphrenic coll
Il Hemorrhage
11l Pulmonary
embolism
IV Pneumonia
(exitus)

I, 1, ll, and IV grade according to Clavien classification [1]

clinical and anatomic characteristics that can influence permatologic disease had a predictive value for outcome afte
formance of the LS [5-7]. Furthermore, spleen disorderd S, and spleen weight directly influenced operative time
requiring splenectomy are not frequent, and prospectivand hospital stay.

comparative trials are difficult to perform. Comparative tri- In a previous study, we analyzed the effect of an en-
als reported up to the time of this writing focus mainly on larged spleen on LS outcome [10], concluding that the tech:
ITP, and only one article has compared the laparoscopic andque is feasible in cases with spleen weights as great a
open approaches in a general group of patients requirin8000 g. Thirty-nine patients had spleens weighing 400 to
elective splenectomy [5]. Friedman et al. [5] observed afte3500 g, and LS was completed in 34 of them (87%). We
multivariate analysis that spleen size, age, and type of hancluded 21 patients with spleen weights greater than 100(
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Table 5.Results of laparoscopic splenectomy according to hematologictients with spleens that reach the anterior iliac spine or

diagnosis (malignant and benign) surpass the midline are more likely to be converted and ca
Malignant Benign D be better treated with an open approach. But in the case c
splenomegaly with a mobile inferior splenic pole and a dis-
Number of cases 28 7 tensible abdomen, laparoscopic exploration by a skilled sur
ﬁg‘fnatocrit %%3170 %77%:%6 %-201 geon may have potential advantages.
Platelets 145 + 133 92+ 87 0.004 '_I'he analysis of this LS series ac_cordmg to the benlgn ol
Operative time 170 + 59 150 + 50 0.12 malignant nature of the hematologic disease also confirm:
Conversion 14% 5% 0.2 the suggestion made by others in a smaller series [2] the
Accessoty incision 8% 19% 0.001 patients with hematologic malignant diseases requiring LS
Ugr’;fig@o” 23“;’%&/" 13&)/" 0%4 were older, were more likely to need an accessory incisior
Hospital stay 5424 4423 0.05 for spleen retrieval, and had spleens larger than in benig:
Analgesia 17+7 8+4.6 0.001 cases. Furthermore, operative time, conversion rate, tran:
Reoperation 3.6% 2.6% 0.8 fusion, and morbidity were similar. However, in our expe-
Spleen weight 1441 +1,000 331+458 0.001 rience, the malignant origin of the disease was associate

with a longer postoperative stay.
In patients with enlarged spleens, LS is feasible anc

g (range, 1000-3,500 g). In 16 of these patients, splenedollowed by lower a morbidity and transfusion rate and a
tomy was completed successfully by laparoscopy, and 4horter hospital stay than OS, except when the spleel
patients (spleen weights, 2,500-3,500 g) were convertedieighs more than 3 kg, in which case there is insufficient
because of difficulties in manipulating the spleen. working room inside the abdomen. In this subset of patients

The aim of this article was to compare OS and LS withwho usually present with more severe hematologic disease!
regard to spleen size, a key factor for successful LS becaudeS has potential advantages for treatment.
the spleen is difficult to manipulate during surgery. Extrac-
tion of the spleen from the abdomen also is complicatedacknowledgmensupported by Grant 97/760 from FIS.
and the suitability of the laparoscopic approach in this sub-
set of patients is a controversial issue.

Undoubtedly, the classification according to spleenreferences
weight is simplistic because hematologic diseases have
many associated factors (age, malignant nature of the disi. Clavien SA, Sanabria JR, Starsberg SM (1992) Proposed classificatio
ease, associated Chemotherapy or corticosteroid treatment, of complications of surgery with example of utility in cholecystecto-

. . . my. Surgery 111: 518-526
etc.) that also influence outcome, but the comparison with a, Hocrer G. Millat B, Guillon F, Atger J, Linon M (1998) Laparoscopic

group of OS cases with similar spleen weights seems to  splenectomy for benign and malignant hematological diseases: 35 con
highlight the potential advantages of LS. secutive cases. World J Surg 22: 62-68 _

Despite a longer operative time, LS presents clear ad-3- Espeft JIJ’ Tafgaforéa('jEM, Cervantes F, Bornbuy E,(Réer; S, Balalgw

; , Perales M, Nomdedeu B, Montserrat E, Trias M (1 La esple-

V.antag.es in the smaller spIeen SUbgrOUp’ as several authors nectomia laparosgica como alternativa a la intervenniguirirgica
(including ourselves) have c_>bserv_ed elsewhere [4__5]- These  convencional en el tratamiento de las plaquetopenias de origen autc
advantages also are found in the intermediate-weight group, immune. Med Clin (Barc) 111: 522-525
in which there were no conversions, even though a spleer¢. Friedman RL, Fallas MJ, Carroll BJ, Hiatt JJ, Phillips EH (1996)
Weighing more than 400 g is not easy to manipulate. Other Iégpljargc;s;oplc splenectomy for ITP: the gold standard. Surg Endosc 10
a_d_vantages of LS_Were a redu<_:t|on in morbldlty and a sig- 5. Friedman RL, Hiatt JR, Korman JL, Facklis K, Cymerman J, Phillips
nificant d_ecrease in postoperative hospital stay. EH (1997) Laparoscopic or open splenectomy for hematological dis-

Massively enlarged spleens present the greatest chal- ease: which approach is superior? J Am Coll Surg 185: 49-54
lenges. In the subgroup with larger spleens, 23% (5 of 21)6. Grossbard ML (1996) Is laparoscopic splenectomy appropriate for the
the patients were converted because the surgeons found it r3n837”_a398e8mem of hematologic and oncologic diseases. Surg Endosc 1
impossible to mobilize the spleen and achieve sufficient 7. kathouda N, Waldrep DJ, Feinstein D, Soliman H, Stain SC, Ortega
working room, but it was observed that spleens as large as AE, Mouiel J (1996) Unresolved issues in laparoscopic splenectomy.
3,000 g can actually be mobilized quite easily. In this sub-  Am J Surg 172: 585-590 . _
group, an accessory incision was made in all cases becaus® r':‘q:gglf:ggfgn':eacm;' “S"l‘jr'gggg C(1998) |aparascopically assisted
the pathologist requ,'red that th_e spleen be intact, and theg. Poulin EC, Thibault C (1995) Laparoscopic splenectomy for massive
organ COUlq not be 'ntrOdU_C?d into a bag-. However, trans-  splenomegaly: operative technique and case report. Can J Surg 3¢
fusion requirements, morbidity, and hospital stay were all 69-72 ] _ _ .
lower than in the OS group, suggesting that the laparoscopitO- Targarona EM, Espert JJ, BalagdePiulachs J, Artigas V, Trias M

1998) Splenomegaly should not be considered a contraindication fol
approach presents a number of advantages. The OS group I(apargscgpic Spleﬂog’qegaly_ Ann Surg 228; 3530

included patie_nts with larger spleen_s, _and LS was not al11. Trias M, Targarona EM, Balague C (1996) Laparoscopic splenectomy
tempted. It might be argued that this introduces a certain An evolving technique: a comparison between anterior or lateral ap-
bias. However, both groups were comparable regarding proach. Surg Endosc 10: 389-392 ) _
spleen weight, and in the last 3 years, all massively enlargetf- Trias M, Targarona EM, Espert JJ, Balagig1998) Laparoscopic

. rgery f lenic disorders: | ns learned from ri f 64
spleens seen at our service have been explored initially by Ztr%eEyngg:cpfz.'CGgfgzde s:lessons leamed from a series of 64 case

|aparOSCOPY-_A further _conclusion can be drawn With regardis. vee Jc, Akpata MO (1995) Laparoscopic splenectomy for congenital
to the selection of patients for LS. In our experience, pa- spherocytosis with splenomegaly: a case report. Can J Surg 38: 73-7



