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Original Article

Backgrounds/Aims: Splenectomy in patients with non-Hodgkin lymphoma (NHL) is performed to relieve abdominal symptoms, 
treat hypersplenism or confirm diagnosis. Excision of a very large spleen is technically challenging and data on outcomes of surgery 
in patients with NHL are scanty. The aim of study was to evaluate the impact of spleen size on the surgical outcome of splenectomy in 
patients with NHL.
Methods: Patients with NHL who underwent splenectomy, between 2006 and 2017, were included and divided into two groups:  group 
1, spleen ≤ 20 cm; group 2, spleen > 20 cm. Surgical approach, operative time, postoperative morbidity, mortality, hospital stay and 
re-admission rates were retrospectively compared between groups. Non-parametric data were evaluated with the Mann-Whitney U 
test. Differences in frequencies were analyzed with Fisher’s exact test.
Results: Sixteen patients were included (group 1, 6; group 2, 10). Laparoscopy was successful in three patients of group 1, none of 
group 2 (p = 0.035), the intraoperative time did not differ significantly between groups.  One patient in each group developed postop-
erative complications. The patient in group 1 died of pneumonia.  Median length of stay was 8 days (range, 3–16 days) for group 1, 5.5 
days (range, 3–10 days) for group 2, showing no significant difference between the two groups. No patient was readmitted to hospital.
Conclusions: Spleen size does not affect the outcome of splenectomy in patients with NHL. If a mini-invasive approach is to be cho-
sen, laparoscopy may not be feasible when the spleen size is > 20 cm.
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INTRODUCTION

Splenectomy in patients with non-Hodgkin lymphoma (NHL) 
is indicated to relieve abdominal symptoms caused by sple-
nomegaly, treat hypersplenism, and confirm diagnosis when 
other tests are inconclusive. When the disease is confined to 

the spleen, surgery might be considered as a curative treatment 
[1-3]. The procedure is deemed as high-risk due to patients’ 
impaired baseline hematologic reserve [4], occurrence of post-
operative infections [5], and thrombotic events [6]. In the past 
two decades, advances in perioperative care, anaesthesia, and 
surgical equipment including the advent of the mini-invasive 
approach have led to improved postoperative outcomes [7]. 
Nevertheless, the excision of a very large spleen is known to be 
technically challenging [8]. Data on outcomes of surgery in pa-
tients with NHL are scanty.  

Thus, the aim of this study was to evaluate the impact of 
spleen size on surgical outcome of splenectomy in patients with 
NHL. 
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MATERIALS AND METHODS

Ethics
The Royal Devon and Exeter NHS Foundation Trust insti-

tutional board approval was obtained for this study (approval 
number 19-4366). All data were fully anonymized at the time 
of collection. Therefore, individual informed consent was not 
required. 

Context
At the Royal Devon and Exeter NHS Foundation Trust, the 

spleen is evaluated preoperatively with computed tomography 
(CT) scan of the abdomen. Whenever possible, laparoscopy is 
attempted as the approach of choice for elective splenectomy 
irrespective of the spleen size. Open surgery is performed when 
preoperative imaging shows lymphadenopathy and/or a nodu-
lar pattern of the splenic parenchyma at the hilum that might 
preclude a safe access to splenic vessels. Conversion to open is 
undertaken when it is not possible to mobilize the spleen due to 
a large size and heavy weight or in case of severe intraoperative 
haemorrhage (uncontrollable or inaccessible pooling or spurt-
ing with visually estimated blood loss > 10 mL/minute) [9]. 

Vaccination against Pneumococcus, Meningococcus, and 
type B Hemophilus influenzae is given two weeks before sur-
gery. When laparoscopy is chosen, the procedure is carried 
out through a standard 4 trocars approach, with the patient 
positioned in the right lateral decubitus. The lieno-colic liga-
ment and the short gastric vessels are divided with a harmonic 
scalpel and hilar vessels are divided with a stapling device. The 
spleen is morcellated inside the retrieving bag before being 
delivered out. When open surgery is considered, access is war-
ranted via a midline laparotomy or left upper quadrant oblique 
incision depending on surgeon’s personal preference. Splenic 
vessels at the hilum are divided with a stapling device or be-
tween ligatures. 

All patients are discharged on life-long oral antibiotics (peni-
cillin G) and anti-platelet agents. 

Patients
Patients who underwent elective splenectomy between 2006 

and 2017 were considered for this study. Cases were identified 
from the hospital information center database. Exclusion crite-
ria were: age under 18 years, surgery for splenic cysts or in the 
context of en-bloc resections of gastric and pancreatic tumors, 
and hematologic conditions other than NHL. 

Data collection
Subjects were divided into two groups based on the maximal 

longitudinal length of the spleen at preoperative abdominal CT 
scan: group 1, ≤ 20 cm; and group 2, > 20 cm. Demographics, 
American Society of Anesthesiologists (ASA) score, preopera-
tive serum hemoglobin (Hb) and platelets (PLT) levels, surgical 
approach (open and laparoscopic), operative time, postopera-

tive morbidity, mortality, hospital stay, and re-admission rates 
were then retrospectively compared between the two groups. 
Postoperative morbidity was graded according to the Cla-
vien-Dindo Classification [10]. Postoperative complications, 
mortality, and re-admission rates were considered when they 
occurred within 30 days after surgery. 

Data analysis
Continuous variables with a normal distribution were de-

scribed using mean and range values. Data without a normal 
distribution were given as median, range, and 95% confidence 
interval (CI). Non-parametric data were evaluated with the 
Mann–Whitney U test. Differences in frequencies were com-
pared with Fisher’s exact test. Results were considered statisti-
cally significant when p value was less than 0.05. 

RESULTS

Patient characteristics 
Overall, 31 patients underwent splenectomy. Fifteen were 

excluded because of age < 18 years (n = 1), splenic cyst (n = 3), 
gastro-pancreatic tumor (n = 2), or hematologic conditions 
other than NHL (n = 9). Eventually, 16 patients were included 
in this study (6 in group 1 and 10 in group 2) (Fig. 1). Subjects’ 
characteristics and perioperative data are described in Table 1. 

Age, sex, ASA score, preoperative Hb level, and PLT count, 
did not differ significantly between the two groups. None of 
these patients underwent bone marrow transplant. No patient 
was in clinical remission prior to surgery. Indications of sple-
nectomy were hypersplenism (n = 11), need for confirmation 
of diagnosis on histopathological examination (n = 3), and un-

Fig. 1. Inclusion criteria.
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controllable abdominal symptoms—pain and bloating in the 
left upper quadrant and flank (n = 2).

Intraoperative data
Three patients in group 1 underwent laparoscopy. In group 2, 

laparoscopy was attempted in three cases who were converted 
to open because of inability to mobilize the spleen (n = 2) or in-
traoperative haemorrhage (n = 1). In the first case (inability to 
mobilize the spleen), both patients had a weighty, bulky spleen 
surrounded by dense adhesions with the spleno-renal ligament 
and the diaphragm. 

Intraoperative bleeding occurred in three cases (1 in group 
1 and 2 in group 2). The patient in group 1 underwent open 
surgery with marked hilar lymphadenopathy which resulted 
in challenging vascular dissection (estimated blood loss: 400 
mL). In group 2, one patient had an open surgery with spleen 
measured 36 cm. The vascular access to the splenic hilum was 
difficult because of a narrow space (estimated blood loss: 333 
mL). The second patient underwent laparoscopic access with 

spleen measured 28 cm. Bleeding occurred after vascular divi-
sion at the splenic hilum, which prompted conversion to open 
(estimated blood loss: 900 mL). 

In group 1, the median intraoperative time was 120 minutes 
(95% CI: 84.7–164 minutes) in the laparoscopic group and 115 
minutes (95% CI: 36.6–201.4 minutes) in the open one (p  > 
0.999). Among those who underwent open splenectomy, the 
median duration of surgery was 115 minutes (95% CI: 36.6–
201.4 minutes) in group 1 and 104 minutes (95% CI: 79.9–153.8 
minutes) in group 2 (p = 0.9185).

Postoperative outcomes
None of the patients who underwent laparoscopic splenecto-

my developed postoperative complications. Among those who 
had an open surgery, morbidity occurred in one case in each 
group. In group 1, one patient died of pneumonia at 16 days 
after surgery (Clavien-Dindo V). In group 2, one developed 
pleural effusion that did not require treatment (Clavien-Dindo 
I). 

Table 1. Patients’ characteristics

Characteristic Group 1 (n = 6) Group 2 (n = 10) p-value

Male : female (n) 2 : 4 4 : 6 > 0.999
Mean age (range), yr 66.2 (52–82) 64.5 (51–75) 0.7394
Median ASA (range) 1.5 (1–2) 1 (1–2) 0.3575
Indication for surgery (n)
   Hypersplenism 4 7 -
   Abdominal symptoms 1 1
   To clarify histologic type 1 2
Preoperative serum Hb (range), g/dL 11.8 (8–13) 12 (7.1–14.7) 0.9578
Preoperative PLT count (range), ×103/μL 112.5 (51–184) 116.5 (37–326) 0.6642
Median spleen size (range), cm 18.7 (16–20) 25.3 (21–45) -
Access (n)
   Laparoscopy 3 - 0.035*
   Conversion - 3
   Open 3 7
Median intraoperative time (range), min 117.5 (88–154) 116.5 (77–191)
   Laparoscopy 120 -
   Open 115 104 0.9185
   Converted - 137 
Intraoperative haemorrhage (n) 1 2 -
   Estimated blood loss, mL 400 333/900
In-hospital mortality (n) 1 0 -
Postoperative complications (n) 1 1 -
   Type Pneumonia Pleural effusion
   Clavien-Dindo V I
Median length of stay (range), day
   Laparoscopy 4 (3–7) -
   Open 8 (3–16) 5.5 (3–10) 0.665
Readmission (n) 0 0 -

Group 1, spleen ≤ 20 cm; Group 2, spleen > 20 cm; ASA, American Society of Anesthesiologists; Hb, haemoglobin; PLT, platelets. 
*Fisher’s exact test.
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In group 1, the median length of stay was 4 days (95% CI: 
-0.5–9.8 days) after a laparoscopic surgery and 8 days (95% CI: 
-7.3–25.3 days) after an open approach (p  = 0.7414). Among 
those who underwent an open splenectomy, median hospital 
stay was longer in group 1 than in group 2. However, the dif-
ference between the two was not statistically significant (p = 
0.665): 8 days (95% CI: -7.3–25.3 days) vs. 5.5 days (95% CI: 
4.6–7.8 days). No patient was readmitted to the hospital. 

DISCUSSION

Surgical excision of an enlarged spleen in the context of he-
matologic diseases represents a challenge. This is because the 
organ is congested and fragile. It often adheres to surrounding 
tissues, making it difficult to mobilize [11]. Moreover, the pres-
ence of lymphadenopathy and/or parenchymal nodularity or 
hypertrophy at the hilum might result in a narrow access to the 
splenic artery and vein, thus increasing the risk of inadvertent 
iatrogenic vascular injury [12,13]. Such conditions become even 
more relevant if a laparoscopic approach is chosen as spleen 
mobilization and vascular control can be limited by the small 
room inside the peritoneal cavity. In most published series, the 
spleen is described as “giant” or “massive” based on its weight 
[11,14-16], while a few reports make such definitions based on 
its size [13,17]. Moreover, cut-off measurements to make such 
definitions vary greatly among authors. In the present study, 
spleen weight was not considered since specimens removed 
laparoscopically were morcellated, making it impossible to ac-
curately weigh them. Data on how to best approach an enlarged 
spleen are scanty. In the review by Klingler et al. [18], laparo-
scopic splenectomy was not recommended for patients with 
organs > 20 cm. Guidelines published by the European Asso-
ciation of Endoscopic Surgery also suggest that open or hand 
assisted surgery should be considered if spleen size > 20 cm [19]. 
Nevertheless, successful laparoscopic excision of spleens > 20 
cm has been reported by other authors [17]. 

In our series, laparoscopic splenectomy was feasible in 
patients with spleen ≤ 20 cm. In group 2, the mini-invasive 
approach was not possible because of the lack of space and 
adhesions within the peritoneal cavity, making it difficult to 
mobilize the organ and access the splenic hilum. Published 
studies have reported the correlation between enlarged spleen 
and conversion to open [20-23]. Our results revealed that three 
patients had intraoperative bleeding. In all three cases, the in-
traoperative bleeding was secondary to difficult access to the 
splenic hilum and inadequate vascular control. The correlation 
between large spleen size and increased risk of intraoperative 
bleeding during splenectomy has been reported in the pub-
lished literature [24-25]. 

In this series, comparison of patients who underwent open 
splenectomy depending on spleen size did not show signifi-
cant difference in intraoperative time, rate of postoperative 
complications, or length of stay. One patient in group 1 died 

of hospital-acquired pneumonia. Results from the study of Le-
maire et al. [11] seem to confirm good outcomes after excision 
of massive spleen. However, their series included patients with 
a more heterogeneous spectrum of underlying hematological 
conditions. 

This study is biased due to its small sample size and the ret-
rospective nature. Therefore, definitive conclusions could not 
be drawn. Within these limitations, the authors conclude that 
spleen size does not affect the outcome of splenectomy in pa-
tients with NHL. If a mini-invasive approach is chosen, laparo-
scopic splenectomy might not be feasible when the spleen size 
is > 20 cm.
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