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Background: A hand-assisted laparoscopic procedure allows the surgeon to insert the non-
dominant hand into the abdomen, and helps to recover the tactile sensation.
For a massively enlarged spleen, this technique overcomes difficulty in con-
ventional laparoscopic splenectomy. The advantages of minimally-invasive
surgery can still be preserved. We describe our preliminary experience in
hand-assisted laparoscopic splenectomy.

Methods: The data of 5 patients who presented with splenomegaly and underwent
hand-assisted laparoscopic splenectomy between April 2000 and January
2004 were reviewed retrospectively for analysis.

Results: The mean age was 45.4 6.6 years, and the hospital stay was 6.6 1.0
days. The splenic length and weight averaged 20.6 5.9 cm and 1084.2
647.8 g. The operative time and blood loss averaged 218.2 40.2 minutes
and 220 166.1 ml. There was no conversion to open splenectomy. No mor-
tality or morbidity was noted in our series.

Conclusion: Hand-assisted laparoscopic splenectomy is a safe and feasible procedure,
even in our initial experience. It helps in exploration of the surgical field and
handling of a fragile spleen, especially in patients with massively enlarged
spleens. Although another incision is necessary, the advantages of laparo-
scopic surgery are still retained.
(Chang Gung Med J 2010;33:67-72)
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Before the era of laparoscopic surgery, surgeons
performed open splenectomy (OS) through a

subcostal incision with or without an upper midline
extension. This was associated with a longer hospital
stay and more postoperative comorbidity, because
left lower lung atelectasis was a common complica-
tion after OS, and prolonged chest physical therapy
was necessary. Postoperative pulmonary function
following laparoscopic cholecystectomy proved bet-

ter than open cholecystectomy because there were
fewer small incisions than with a right subcostal
incision.(1) With similar advantages, laparoscopic
splenectomy (LS) is now thought to be a safe and
feasible procedure,(2) and is accepted worldwide as a
standard method to excise a normal-sized spleen.

Splenectomy is indicated in many hematological
diseases, and splenomegaly usually presents in these
patients. However, splenomegaly is traditionally
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considered a contraindication for LS.(3) The technical
difficulties in manipulating an enlarged spleen with
the use of instruments alone can lead to capsular tear
and hilar injury, and conversion to open splenectomy
may be necessary to achieve hemostasis. The hand-
assisted system retains the advantages of minimally
invasive surgery, and insertion of the hand enables
the surgeon to obtain tactile feedback and facilitate
exposure of the surgical field.(4) Controlling a huge,
fragile spleen with hand assistance allows the proce-
dure to proceed more easily. Thus, patients with
splenomegaly are believed to be good candidates for
this new technique.(5) The routine use of the hand-
assisted technique is not necessary, but it is a bridge
for the inexperience surgeon to advance to total
laparoscopic splenectomy and is beneficial in
patients with splenomegaly.(6,7)

Herein, we describe our preliminary experience
in performing hand-assisted laparoscopic splenecto-
my (HALS) and removing the spleen through the
hand-port incision in patients with splenomegaly.

METHODS

We retrospectively reviewed 5 patients, 3 men
and 2 women, who underwent HALS at Chang Gung
Memorial Hospital-Kaohsiung Medical Center
between April 2000 and January 2004. The median
age of these patients was 45.4 6.6 years (range,
34–51 years). Splenomegaly was defined as an esti-
mated splenic weight of > 500 g or a splenic length
> 10 cm as measured by sonography or computed
tomography scan. All patients were referred from the
hematooncological department, and splenectomy
was mainly indicated for hematological disorders.
Splenectomy was indicated in 1 patient with heredi-
tary spherocytosis, 1 with myelodysplastic syn-
drome, 2 with malignant lymphoma, and 1 with
pseudotumor. Their symptoms included abdominal
distension and mild orthopnea.

Surgical procedure
Under general anesthesia, patients were placed

in the supine position with a 20-degree elevation on
the left side. Laparoscopic splenectomy was per-
formed as per the standard procedure. A left hand-
assisted device (Omniport, Advanced Surgical
Concepts Ltd., Ireland) was used. A 7–8 cm upper
midline abdominal incision was made to create an

airtight system allowing the introduction of the non-
dominant hand of the surgeon into the abdominal
cavity. This system allows the surgeon to manipulate
the spleen and retract the colon and stomach during
dissection of the splenic hilum. Three trocar portals
were made, including a supraumbilical incision for
the laparoscope and two left lateral incisions for
instruments, at an appropriate distance from the sub-
costal margin (Fig. 1). The distance allows adequate
space to manipulate the instruments. Carbon dioxide
insufflation was maintained at a pressure of 12–14
mmHg. Mobilization of the spleen was carried out in
a manner similar to that in open splenectomy, begin-
ning with dissection and division of the splenocolic
ligament with a harmonic scalpel, followed by grad-
ual dissection and division of the gastrosplenic liga-
ment. The splenic hilum was bluntly dissected along
the pancreatic tail with the inserted hand. Care was
taken to avoid damaging the pancreatic tail. The
main splenic structures were transected with an
EndoGIA vascular stapler (US Surgical, Norwalk,
CT). Finally, the splenodiaphragmatic and splenore-
nal ligaments were dissected and divided. Thus, the
spleen was totally free and ready for removal. The
intact spleen was removed through the hand-port
incision with minimal extension. A closed drain
(Jackson-Pratt, Fortune Medical Instrument Corp.,
Taiwan) was implanted through the lateral trocar site.
The fascia at the incision that was larger than 5 mm
was sutured with Vicryl 1/0 and subcuticular skin
closure was performed.

The nasogastric tube and the Foley catheter

Fig. 1 Demonstration of the location of the trocar portals and the
air-tight hand-assisted device.
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were removed 24 hours after surgery. The drain was
removed before discharge.

RESULTS

The surgical results of the 5 patients who under-
went HALS are shown in Table 1. The median
splenic weight was 1084.2 647.8 g (range,
332–2106 g). The average splenic length was 20.6
5.9 cm (range, 14–28 cm). No procedure was con-
verted to OS. The average values of the parameters
measured were as follows: operative time, 218.2
40.2 minutes (range, 155–270 minutes); blood loss,
220 166.1 ml (range, 50–500 ml); and length of
hospital stay, 6.6 1.0 day (range, 5–8 days). All
spleens were removed intact through the hand-port
incision with minimal extension when necessary.
Seeding of the splenic tissue on the wound was not
observed; the incision length ranged from 7 to 13
cm. No instances of mortality or postoperative com-
plications were noted.

DISCUSSION

LS is a feasible and safe procedure for normal-
sized spleens. The available literature indicates that
LS is effective and advantageous in that it is associ-
ated with a shorter hospital stay, lower complication
rate, and quicker recovery than OS.(8) Less pul-
monary impairment in laparoscopic procedures may
contribute to the preferred result.(3) For massive

splenomegaly, the application of LS is controver-
sial.(9-11) Large spleens are difficult to manipulate
laparoscopically, and capsular tears and bleeding
may occur in the fragile organ.(12) Targarona et al con-
ducted a study in 69 patients who underwent LS and
categorized them into 3 different groups on the basis
of splenic weight (I ≤ 400 g; II = 400–1000 g; III ≥
1000 g).(13) The results of the study revealed no sig-
nificant differences in the complication rate between
patients with different splenic weights (I = 12%; II =
33%; III = 30%) However, LS performed for spleens
> 2000 g in another study was associated with a high
conversion rate, high degree of blood loss, and
increased morbidity.(14) Thus, the definite threshold of
splenic weight that warrants a surgical procedure has
not yet been determined.

The application of the hand-port system enables
the surgeon to receive tactile feedback and facilitates
exposure and retraction in the surgical field during
laparoscopic manipulation. Hand-assisted laparo-
scopic surgery is thought to be a suitable procedure
for splenomegaly because the inserted hand helps
manipulate the large mass and the hilar vessels.
Several reports have indicated that HALS is associat-
ed with a shorter operative time and lower conver-
sion rate than the traditional laparoscopic splenecto-
my in cases of splenomegaly.(15,16) The percentage of
patients with postoperative pulmonary dysfunction
according to surgical incision was reported as a
sequence of upper midline > subcostal > lower mid-
line.(17) The hand-port incision is relatively smaller

Table 1. Perioperative Data of HALS Patients

Sex Age Diagnosis
Length Weight OP time Blood loss Length of

(cm) (g) (minute) (ml) stay (day)

Patient 1 F 51 Anaplastic large cell lymphoma 14 541 215 250 8

Patient 2 M 34 Myelodysplastic syndrome 28 1500 200 500 6

Patient 3 M 50 Mantle cell lymphoma 27 2106 270 250 5

Patient 4 F 42 Hereditary spherocytosis 19 942 155 50 7

Patient 5 M 50 Spleen inflammatory pseudotumor 15 332 251 50 7

Mean SD 45.4 6.6 20.6 5.9 1084.2 647.8 218.2 40.2 220 166.1 6.6 1.0

Abbreviations: HALS: hand-assisted laparoscopic splenectomy; OP: operative.
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than the traditional upper midline wound or sub-
costal wound with or without midline extension for
splenectomy. HALS preserves the laparoscopic
advantage of minimal invasiveness, and causes less
pulmonary impairment than OS. So, it is considered
a well-established procedure for splenectomy in mas-
sively enlarged spleens.(18,19)

In our preliminary experience, we found that
splenectomy could be performed safely with a hand-
assisted laparoscopic procedure for splenomegaly,
even with splenic weights > 2000 g. With the assisted
hand to retract and expose, the EndoGIA stapler can
be applied to the hilar vessels appropriately. Injury to
the adjacent organs can also be reduced by protection
with the inserted hand. No conversion to an open
procedure was required in our series. Because we
selected patients with splenomegaly, a longer opera-
tive time and more blood loss were found compared
with OS in our experience. But all the patients recov-
ered well, and no mortality or morbidity was noted.

Table 2 demonstrates published reports and the
present results.(4,6,15,20) The operative time in this study
was not much longer than that in the other series.
This procedure was not very difficult and could be
performed step by step in the initial experience, and
the results were satisfactory. There was no mortality.
The conversion rate with massively enlarged spleens
ranged from 5 to 37% in the other studies compared
with no conversion to open procedure in this study.
The splenic weight was considered to be correlated
not only with the conversion rate but also with the
incidence of morbidity. With these favorable results,

the hospital stay in this study was longer; we expect
that this is because the Taiwan national healthy
insurance system allows longer hospitalization than
systems in other countries.

Most surgeons morcellate the specimens by
ringed forceps or a morcellator and remove the
spleen piece by piece.(21) We believe that the intact
spleen is a better specimen for the pathologist, who
can examine the margin and make an accurate diag-
nosis in the presence of malignant disease.
Therefore, we removed the intact spleen through the
incision which was created for the hand-port system.
In all cases of splenomegaly, the spleens were
removed successfully after extending the incision if
necessary. The extension is limited, so it doesn’t
diminish the advantage of HALS. By careful manip-
ulation and wound protection, no splenic rupture or
disease spread occurred in our cases.

Conclusion
LS is a safe and effective procedure in splenic

disease, and the procedure is well established in
Taiwan. The application of the hand-port assisted
system facilitates better exposure of the splenic
hilum in laparoscopic procedures and lowers the
conversion rate. In particular, this procedure is
appropriate for patients with massive splenomegaly
or a good bridge for an inexperienced surgeon to
advance to a total laparoscopic procedure. Although
an additional incision is needed, the advantages of
laparoscopic surgery can still be preserved. In our
preliminary experience, the enlarged spleen can be

Table 2. Published Reports on Hand-assisted Laparoscopic Splenectomy for Splenomegaly

First author (year) N
Operative time

Conversion Morbidity
Hospital Splenic

(minutes) stay (days) weight (g)

Litwin (2000) 8 177 33 37% 12% 4.7 (2-9) NA

Hellmann (2000) 7 133 (110-115) 14% 28% 7 (5-13) 4200 (3500-5800)

Targaroma (2001) 20 135 (85-270) 5% 10% 4 (2-15) 1753 (700-4500)

Borrazzo (2003) 16 240 (165-360) 0% 0% 3.3 (2-7) 2008 (543-4090)

Lee (2009) 5 218 40 (155-270) 0% 0% 6.6 (5-8) 1084 (332-2106)

Abbreviation:  NA: not available.
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excised and removed intact through the incision,
with favorable outcomes.

REFERENCES

1. Frazee RC, Roberts JW, Okeson GC, Symmonds RE,
Snyder SK, Hendricks JC, Smith RW. Open versus
laparoscopic cholecystectomy: a comparison of postoper-
ative pulmonary function. Ann Surg 1991;213:651-3.

2. Gigot JF, Healy ML, Ferrant A, Michaux JL, Njinou B,
Kestens PJ. Laparoscopic splenectomy for idiopathic
thrombocytopenic purpura. Br J Surg 1994;81:1171-2.

3. Mahon D, Rhodes M. Laparoscopic splenectomy: size
matters. Ann R Coll Surg Engl 2003;85:248-51.

4. Litwin DE, Darzi A, Jakimowicz J, Kelly JJ, Arvidsson
D, Hansen P, Callery MP, Denis R, Fowler DL, Medich
DS, O’Reilly MJ, Atlas H, Himpens JM, Swanstrom LL,
Arous EJ, Pattyn P, Yood SM, Ricciardi R, Sandor A,
Meyers WC. Hand-assisted laparoscopic surgery (HALS)
with the HandPort system: initial experience with 68
patients. Ann Surg 2000;231:715-23.

5. Romanelli JR, Kelly JJ, Litwin DE. Hand-assisted laparo-
scopic surgery in the United States: an overview. Semin
Laparosc Surg 2001;8:96-103.

6. Borrazo EC, Daly JM, Morrisey KP, Fischer E, Belmont
M, Hogle NJ, Fowler DL. Hand-assisted laparoscopic
splenectomy for giant spleens. Surg Endosc 2003;17:918-
20.

7. Kercher KW, Matthews BD, Walsh RM, Sing RF, Backus
CL, Heniford BT. Laparoscopic splenectomy for massive
splenomegaly. Am J Surg 2002;183:192-6.

8. Targarona EM, Espert JJ, Cerdan G, Balague C, Piulachs
J, Sugranes G, Artigas V, Trias M. Effect of spleen size on
splenectomy outcome. A comparison of open and laparo-
scopic surgery. Surg Endosc 1999;13:559-62.

9. Choy C, Cacchione R, Moon V, Ferzli G. Experience with
seven cases of massive splenomegaly. J Laparoendosc
Adv Surg Tech A 2004;14:197-200.

10. Terrosu G, Donini A, Baccarani U, Vianello V, Anania G,
Zala F, Pasqualucci A, Bresadola F. Laparoscopic versus
open splenectomy in the management of splenomegaly:

our preliminary experience. Surgery 1998;124:839-43.
11. Yuan RH, Chen SB, Lee WJ, Yu SC. Advantages of

laparoscopic splenectomy for splenomegaly due to hema-
tologic diseases. J Formos Med Assoc 1998;97:485-9.

12. Terrosu G, Donini A, Silvestri F, Petri R, Anania G,
Barillari G, Baccarani U, Risaliti A, Bresadola F.
Laparoscopic splenectomy in the management of hemato-
logical diseases. Surgical technique and outcome of 17
patients. Surg Endosc 1996;10:441-4.

13. Targarona EM, Espert JJ, Balague C, Piulachs J, Artigas
V, Trias M. Splenomegaly should not be considered a
contraindication for laparoscopic splenectomy. Ann Surg
1998;228:35-9.

14. Terrosu G, Baccarani U, Bresadola V, Sistu MA, Uzzau
A, Bresadola F. The impact of splenic weight on laparo-
scopic splenectomy for splenomegaly. Surg Endosc
2002;16:103-7.

15. Targarona EM, Balague C, Cerdan G, Espert JJ, Lacy
AM, Visa J, Trias M. Hand-assisted laparoscopic splenec-
tomy (HALS) in cases of splenomegaly: a comparison
analysis with conventional laparoscopic splenectomy.
Surg Endosc 2002;16:426-30.

16. Targarona EM, Balague C, Trias M. Is the laparoscopic
approach reasonable in cases of splenomegaly? Semin
Laparosc Surg 2004;11:185-90.

17. Johnson WC. Postoperative ventilatory performance:
dependence upon surgical incision. Am Surg
1975;41:615-9.

18. Smith L, Luna G, Merg AR, McNevin MS, Moore MR,
Bax TW. Laparoscopic splenectomy for treatment of
splenomegaly. Am J Surg 2004;187:618-20.

19. Heniford BT, Park A, Walsh RM, Kercher KW, Matthews
BD, Frenette G, Sing RF. Laparoscopic splenectomy in
patients with normal-sized spleens versus splenomegaly:
does size matter? Am Surg 2001;67:854-7.

20. Hellman P, Arvidsson D, Rastad J. Handport-assisted
laparoscopic splenectomy in massive splenomegaly. Surg
Endosc 2000;14:1177-9.

21. Hebra A, Walker JD, Tagge EP, Johnson JT, Hardee E,
Othersen HB Jr. A new technique for laparoscopic
splenectomy with massively enlarged spleens. Am Surg
1998;64:1161-4.



72

2000 4 2004 1 

45.4 6.6 
1084.2 647.8 20.6 5.9 218.2 40.2 

220 166.1 6.6 1.0 

( 2010;33:67-72)

97 11 13 98 4 15
833 123

Tel.: (07)7317123 8093; Fax: (07)7354309; E-mail: ufel4996@ms26.hinet.net


