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ABSTRACT
Background

Peritoneal seeding after abdominal surgery is a well
known route of metastasis in intra-abdominal solid
tumours. Direct mechanical contamination, local
peritoneal trauma and subsequent inflammation,
postoperative immunosuppression, and laparoscopic
surgery are the proposed predisposing factors for
this type of metastasis. These factors probably result
in enhanced adhesion or growth of tumour cells.
However, this route of metastasis has not yet been
reported for lymphomas. Here, we report the first
case of peritoneal seeding of lymphoma cells after
an abdominal surgery.

Case Description

A 47-year-old man with mantle cell lymphoma had
ascites because of infiltration of the liver. He under-
went debulking splenectomy. The postoperative ascites
cytology and control abdominal computed tomography
imaging both confirmed peritoneal involvement and
lymphoma progression. Demonstration of negative
peritoneal involvement before surgery and close timing
of peritoneal involvement after splenectomy suggested
to us that the debulking surgery was the main cause of
peritoneal seeding of lymphoma cells in our case.

Conclusions

Factors similar to those in solid tumour seeding may
also be valid for lymphomas. Peritoneal seeding and
consequent disease progression may be a potential
complication of abdominal surgery in lymphoma with
extensive intra-abdominal involvement.
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1. INTRODUCTION

Peritoneal seeding is a well known complication
of abdominal surgery for intra-abdominal solid tu-
mours 2, Although lymphomas occasionally involve
the peritoneum in their course, peritoneal seeding as
a route of postoperative involvement has not yet been
reported. Here, we report the first case of peritoneal
dissemination and further progression of lymphoma
after abdominal surgery, and we discuss pathophysi-
ologic aspects of the case.

2. CASE DESCRIPTION

In January 2008, a 47-year-old man with massive
splenomegaly and multiple superficial and abdomi-
nal pathologic lymphadenopathies was diagnosed as
having CD20+ mantle cell lymphoma. He also had
chronic hepatitis B viral infection. Three cycles of
a cHop regimen (cyclophosphamide 1200 mg daily,
doxorubicin 80 mg daily, vincristine 2 mg daily, and
methylprednisolone 80 mg daily for 5 days) was ad-
ministered with lamivudine prophylaxis. However,
splenomegaly progressed and ascites developed.

Splenectomy was planned for debulking and
symptomatic relief in May 2008. At this point,
analysis of the ascites revealed leukocytes 2300/mm?,
neutrophils 400/mm?3, lymphocytes 1400/mm?3, total
protein 2.7 g/dL, albumin 1.5 g/dL, lactate dehydro-
genase (LDH) 219 U/L (serum normal: 240—480 U/L),
and glucose 96 mg/dL. Simultaneous serum albumin
was 3.2 g/dL, yielding a serum-—ascites albumin
gradient of 1.7 g/dL. Ascites cytology revealed no
atypical cells. Peritoneal lymphoma involvement was
therefore excluded, and spontaneous ascites infection
was suspected. Ceftriaxone 2 g daily was therefore
given for 13 days.

Control ascites cytology revealed a low number
of normal-appearing lymphocytes (200/mm?). Upper
gastrointestinal endoscopy revealed no esophageal
varices. Computed tomography (cT) imaging of
the abdomen revealed splenomegaly and multiple
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para-aortacaval lymph node enlargements. Trucut bi-
opsy of the liver demonstrated lymphoma infiltration
without any signs of cirrhosis. Meanwhile, the fourth
cycle of chemotherapy was given as cop (cyclophos-
phamide 1200 mg daily, vincristine 2 mg daily, and
methylprednisolone 80 mg daily for 5 days).

Splenectomy was performed in June 2008.
Although the operation had been planned as laparo-
scopic surgery, it was switched to classical abdomi-
nal splenectomy after exploration of the massively
enlarged spleen. The splenic artery was injured and
repaired during the operation; thereafter, the surgery
was completed without any further complication.

On the fifth postoperative day, the patient
developed a high fever (38°C) and abdominal
tenderness. An increase in C-reactive protein (CRP)
to 132 mg/L was noted. Ascites cytology revealed
white blood cells (wscs) 3400/mm?> (no differ-
ential available), total protein 1.4 g/dL, albumin
0.7 g/dL, Lpu 232 U/L, and glucose 101 mg/dL.
Secondary bacterial peritonitis was suspected, and
ampicillin—sulbactam (4x2 g daily) was initiated.
The patient’s fever persisted without any change in
ascites cytology on the fourth day of treatment. An-
tibiotherapy was switched to imipenem—cilastatin
4x500 mg daily.

The fever responded partially to the new antibio-
therapy, and crp declined to 55 mg/L. However, ascites

cytology revealed an even higher wc. Biochemical
analysis of ascites revealed Lpn 630 U/L and glucose
42 mg/dL. A peripheral smear and ascites cytology
(Figure 1) showed lymphoma infiltration. During the
follow-up period, the patient also developed bilateral
pleural effusion attributable to lymphoma infiltration.
Control abdominal cT imaging performed in July 2008
showed progression of the lymphoma, with multiple
progressed lymph-node enlargements and peritonitis
carcinomatosis as compared with the preoperative cT
images (Figure 2).

The fever persisted, and the patient was given one
more cycle of cHop chemotherapy. On the sixth day
of chemotherapy, the fever subsided, and imipenem—
cilastatin therapy was therefore stopped at day 17.
After a diagnosis of treatment-refractory lymphoma,
the patient’s chemotherapy was switched to rituximab
375 mg/m? daily (day 1), with bortezomib 1.3 mg/m?
and dexamethasone 40 mgon days 1,4, 8,and 11. He
received seven cycles of this chemotherapy—the last
cycle in December 2008, at which time, his serosal
effusions had completely disappeared.

3. DISCUSSION

Peritoneal seeding and tumour recurrence are
well known complications of abdominal surgery
after potentially curative surgical resection for

FIGURE 1~ Cell block sections (hematoxylin and eosin stain). (a) Atypical lymphoid cells, scarce small lymphocytes, and mesothelial cells.
(b) Common immunoreactivity with CD20 in atypical cells. (c) Negative reaction with CD3 in atypical cells. (d) Bcl-1 (cyclin D1): focal

nuclear immunoreactivity in atypical lymphoid cells.
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FIGURE 2 (a) Preoperative and (b) postoperative computed tomography images revealing multiple progressed lymphadenomegalies and
development of heterogeneous mesenteric adipose tissue suggestive of peritonitis carcinomatosa after debulking splenectomy.

intra-abdominal solid tumours 2 and were initially
believed to be related to mechanical contamination
of wounds. However, it is now recognized that there
are other possible contributory factors, such as local
peritoneal trauma and subsequent inflammation 33,
postoperative immunosuppression %7, and laparoscop-
ic mode of surgery 8. These factors probably result in
enhanced adhesion or growth of tumour cells.

Initially, our patient had ascites as a result of
hypoalbuminemia and liver involvement. Peritoneal
involvement was also suspected, but was excluded by
negative cytology, normal glucose and LDH levels in
the ascites sample, portal hypertensive serum—ascites
albumin gradient, and normalization of leukocyte
counts after antibiotic therapy °.

The patient was dyspneic because of massive
splenomegaly and ascites. Splenectomy was therefore
performed for both debulking and symptomatic relief.
Development of fever and abdominal tenderness in
the early postoperative period was suggestive of sec-
ondary bacterial peritonitis as a surgical complication.
Ascites cytology and increased serum crp accorded
with this diagnosis, and the patient partially responded
with milder fever and limited crp response to the
antibiotic therapy. But ascites samples remained rich
in WBCS, the ascitic glucose level decreased, and the
LDH level increased. We therefore suspected peritoneal
involvement and confirmed it by ascites cytology.

During follow-up, the patient’s disease progressed
by pleural involvement and progressive enlargement
of lymph nodes. His fever subsided only after che-
motherapy. Demonstration of negative peritoneal
involvement before surgery and close timing of peri-
toneal involvement after surgery suggest peritoneal
seeding of lymphoma attributable to the surgery.

During removal of a tumour, tumour cells may
spill into the abdominal cavity. The proliferative
and metastatic potentials of these spilled cells are
very well preserved !°. Consequently, exfoliated
tumour cells may undergo further division and give
rise to metastases. However, implantation of spilled
tumour cells on intact surfaces is an inefficient pro-
cess compared with very efficient implantation on
damaged surfaces !-!!,

Areas of trauma are preferred sites for metastatic
tumour growth 4. A correlation between peritoneal
surgical trauma and regional tumour recurrence has
been observed %12, The dynamic process of perito-
neal healing after ischemic damage of the peritoneal
surfaces may be important in adhesion and growth
of spilled tumour cells '3. An acute inflammatory
reaction occurs even in the absence of any apparent
bacterial contamination '4. The inflammatory sequelae
after abdominal surgery promotes tumour recurrence
based on the cellular component of the inflammatory
process (especially neutrophils) 19, Also, surgical
trauma may promote tumour recurrence by produc-
ing locally active tumour-promoting agents '3-13.
Furthermore, the enhancing effect of trauma is not
restricted solely to the inflicted site, but has a general-
ized character !°. Avoidance of unnecessary surgical
trauma by using gentle techniques and materials is
therefore indicated '°.

In our patient, the surgery was difficult and more
technically traumatic because of massive spleno-
megaly. Also, the splenic artery was iatrogenically
injured, permitting more tumoural cells to be spilled
into the abdomen. These traumatic factors might have
induced subsequent dissemination of lymphoma in
our patient. Additionally, our patient experienced
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secondary bacterial peritonitis causing an additional
inflammatory reaction. We suggest that the increased
inflammatory reaction from this infectious complica-
tion might also have promoted adhesion and growth
of spilled tumour cells.

Postoperative immunosuppression is another factor
for tumour recurrence or dissemination ®’. Our patient
was already immunosuppressed because of his under-
lying malignancy. The additional immunosuppression
from the preceding surgery might also have enhanced
peritoneal dissemination of the lymphoma.

It has been suggested that laparoscopy increases
peritoneal seeding and recurrence of gastrointesti-
nal cancers 8. Recent studies reported higher ratios
of tumour seeding—both peritoneal and at port
sites—in laparoscopic surgeries 381917, Exposure
to a pneumoperitoneum—laparoscopic environment
is shown to enhance the invasive capacity of co-
lonic adenocarcinomas by a protease-determined
pathway 8. Also, blood flow within the peritoneum
may be influenced by insufflation with carbon diox-
ide. Such hyperemia could increase the propensity
of implanted tumour cells to metastasize in these
sites '°. Tumour cells released into the operative
field can therefore be made increasingly aggressive
by a laparoscopic operative environment and can
thus contribute to disease dissemination 8. Also, in
laparoscopic surgeries, the risk of dissemination
appears higher when a large number of malignant
cells are present !7. Our patient had bulky intra-
abdominal involvement. The surgery was intended
to be laparoscopic and pneumoperitoneum was ini-
tially performed. The laparoscopic techniques and
the bulky disease may therefore also be contributing
factors for peritoneal dissemination.

Two other factors in our patient predisposed to
peritoneal involvement. Preoperatively, the patient
underwent liver biopsy and experienced spontaneous
ascites infection. Liver biopsy, by causing mechani-
cal contamination of the peritoneum with lymphoma
cells, and spontaneous ascites infection, by causing
inflammation at the peritoneum, might have facilitated
the predisposing effects of the surgery for peritoneal
lymphoma involvement in this particular patient.

4. CONCLUSIONS

We conclude that, as in our patient, peritoneal seeding
and disease progression may be a potential complica-
tion of debulking splenectomy in lymphoma patients.
Not only mechanical contamination, but also local
peritoneal trauma with subsequent inflammation,
postoperative immunosuppression, and factors related
to laparoscopic techniques are potential causes of
peritoneal seeding.
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