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One of the earliest reports about the use of minimally inva-
sive surgery (MIS) in children described thoracoscopy for
evaluation and biopsy of intrathoracic conditions [1]. In that
1979 report, 57 children underwent 65 thoracoscopic proce-
dures. Fifteen of the operations were performed for the diag-
nosis of an intrathoracic tumor. Three years later, Rodgers
and Ryckman described over 150 thoracoscopic operations
for evaluation of intrathoracic pathology [2]. Twenty-five of
these were undertaken for the potential diagnosis or staging
of cancer in patients from 8 months to 18 years of age.
Twelve were performed for parenchymal tumors, 11 for
mediastinal masses, and two for pleural disease. Interestingly,
there were very few publications over the next 10 years
describing the use of laparoscopy or thoracoscopy for the
treatment of benign or malignant disease in children. With
the advent of the MIS revolution in the late 1980s and early
1990s, a number of adult surgeons began to describe their
experience using thoracoscopy for lung and esophageal can-
cers [3-8]. In addition, a number of papers described the util-
ity of laparoscopy in adults for pancreatic, ovarian, gastric
and colon cancers [9-17].

The use of MIS in children for benign disease was slow to
evolve as was its utilization for malignancies. Over the past
10 years, experience with MIS in children with cancer has
grown to the point that this modality can now be considered
an acceptable approach for many tumors. In the abdomen,
laparoscopy is used primarily for biopsy of new lesions or
for second look purposes (Fig. 36.1). In addition, it is being
increasingly used for resection of Wilms tumors or other
renal lesions which have previously been treated with che-
motherapy and have decreased significantly in size [18-20].
This is especially true in Europe where chemotherapy is
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often given prior to attempted tumor resection. Another opti-
mal candidate is a small baby with a suspected neuroblas-
toma which is well localized. Although rarely performed, an
abdominal staging procedure for Hodgkin’s Disease is also a
good indication for laparoscopy in children with cancer.

The use of thoracoscopy matured much faster than lapa-
roscopy for malignant disease, primarily due to the fact that
biopsy of mediastinal masses or wedge resections of pulmo-
nary lesions are straightforward procedures in children.
Also, resection of posterior mediastinal masses can be
accomplished thoracoscopically. This chapter will describe
the use of laparoscopy and thoracoscopy for children with
cancer, the impact of MIS on tumor cell behavior, and will
review the recent literature describing these minimally inva-
sive approaches in children with cancer.

Laparoscopy in Pediatric Oncology

The spectrum of malignancies in children for which a lapa-
roscopic biopsy might be useful includes the whole range of
pediatric abdominal and retroperitoneal tumors such as neu-
roblastoma, nephroblastoma, hepatoblastoma, rhabdomyo-
sarcoma, teratoma, lymphoma and several others [21-25].
The feasibility is reported to be excellent with a conversion
rate of less than 5 % in some series and a diagnostic accuracy
of laparoscopic biopsies for various malignant conditions of
up to 100 % [22, 26, 27].

A number of reports have confirmed that laparoscopy is a
valid approach for resection of solid malignancies in selected
children. However, the feasibility of laparoscopic tumor
resection is limited in most reports that include a wide spec-
trum of tumors. Warmann et al. [22] had to convert in 5 out
of 9 resections and Metzelder et al. [25] reported a conver-
sion rate of 42 % with 24 attempted laparoscopic resections
of various solid tumors. On the other hand, a 2007 report
from Hong Kong described 38 patients over 10 years under-
going laparoscopy for tumor resection [28]. The mean age at
operation was 7.5 years (1 day to 15 years). The operation
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Fig. 36.1 Second-look laparoscopy can be useful after adjuvant
therapy in certain circumstances. In this teenage patient who previ-
ously had undergone laparotomy and resection of a large germ cell
tumor, second-look laparoscopy was performed to determine whether
evidence of residual disease existed. Upper left , Residual disease is
seen along the right pelvic side wall (white arrow). Upper right, this

was able to be performed successfully in 30 of the 38 patients.
Eight patients required conversion because of limited intra-
peritoneal space in seven and bleeding in one. Seven of these
patients had malignant tumors, and there was no recurrence
with an average follow-up of 3.1 years. Similarly, St. Peter
et al. reported a low conversion of 10 % for laparoscopic
adrenalectomy in 140 children [29].

The patient is usually positioned supine on the operating
table, although it may be helpful to place a roll underneath
the left or right flank depending on the nature of the laparo-
scopic operation. For adrenal operations, it is often easier to
perform the procedure with the patient positioned in a true
lateral position. An orogastric tube should be inserted, and
the bladder should be emptied following induction of

mass is being resected from the pelvic side wall. Note the normal
right ovary (white arrow). Lower left , further dissection of the mass
is achieved. Lower right, the mass has been completely excised with
hemostasis controlled by cautery. (Reprinted with permission from
Pediatric Surgery, 4th edn, Ashcraft , Holcomb, Murphy, eds,
Elsevier, 2005, p 676.)

anesthesia. The bladder can be emptied with a Credé maneu-
ver or a urinary catheter can be introduced if a long proce-
dure is anticipated. For an upper midline abdominal lesion, it
is often helpful to place the patient in lithotomy, and the
surgeon will stand between the patient’s legs, much like for a
laparoscopic fundoplication. For a right or left upper abdom-
inal procedure, the patient positioning and location of the
personnel should be similar to a laparoscopic cholecystec-
tomy or a splenectomy, respectively.

If the target lesion is in the pelvis, a single monitor is usu-
ally needed and positioned at the foot of the bed. The surgeon
and assistant stand opposite each other. In general, if the
lesion is a left lower abdominal or left pelvic mass, the sur-
geon should stand on the patient’s right side and vice versa for
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a right lower abdominal or pelvic mass. For a pelvic lesion, it
is important to evacuate the bladder completely so a tempo-
rary urinary catheter may be advisable. If a nephrectomy is
planned, the patient should be positioned in a 45° or a 90°
lateral position, depending on the surgeon’s preference.

It is important to use an endoscopic retrieval bag to extract
specimens to prevent port site recurrences. No port-site
recurrences were observed in any of the larger series of
children undergoing laparoscopic resection of neuroblas-
toma [23, 24, 29]. However, Chui and Lee [30] recently
described peritoneal dissemination of a Wilms tumor 3
months after laparoscopic resection and Metzelder and Ure
[31] reported on a child with port-site metastasis after biopsy
of a Burkitt’s lymphoma.

In summary, the laparoscopic approach can be recom-
mended in children with suspected abdominal or retroperito-
neal malignancy requiring biopsy. With meticulous selection
of patients, the feasibility of laparoscopic resection in chil-
dren with neuroblastoma and several other types of malig-
nant tumors is excellent. The known short-term benefits of
MIS such as less pain and fast recover are obvious, but data
on long-term results in larger series of children are needed to
establish general recommendations.

Impact of Laparoscopy on Tumor Cell
Behavior

The benefits of MIS have been attributed to several underly-
ing mechanisms, including a specific effect on the immune
system. Experimental studies have confirmed that MIS inter-
feres with the function of various cell populations which
play a key role in the host defense, such as monocytes-
macrophages, polymorphnuclear leucocytes and lympho-
cytes [32, 33]. These specific immunological effects have
been attributed to less injury associated with the minimally
invasive approach and to metabolic properties of the gas used
for the pneumoperitoneum.

Most studies investigating MIS and its effect on tumor
biology have focused on laparoscopy. Experimental studies
confirm that laparoscopy versus laparotomy and the use of
CO, versus air for pneumoperitoneum have similar effects,
such as a lower migration of polymorphnuclear cells to the
abdominal cavity, and lower abdominal macrophage cyto-
kine release [34]. The use of CO, during laparoscopy com-
pared to mini-laparotomy with a similar length of abdominal
incision was associated with lower circulatory cytokine
release, prevented hepatic macrophages from expansion, and
preserved normal intraabdominal cell distribution [35].
Effects of CO, used for pneumoperitoneum have also been
identified in distant organs. The pulmonary macrophage
reactive oxygene species release is reduced after pneumo-
peritoneum with CO, compared to air [34]. Besides its effect
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on macrophage functions, the chemotaxis and migration of
polymorphnuclear cells is also blocked by CO, [36]. The
underlying mechanism of these immune effects is a low pH
[37, 38], which is at CO, exposed areas of the abdominal
cavity during laparoscopy [38]. These effects may even have
an impact on survival after sepsis. In a rodent model, CO,
pneumoperitoneum versus exposure to helium or air signifi-
cantly reduced the 7 day mortality [39].

Currently, controversy exists about the role of CO, in
patients with malignant disease. It has been postulated that the
alteration of host defense mechanisms may interfere with the
clearing of tumor cells spread during the operation. In addi-
tion, a direct impact on the behavior of tumor cells has been
suggested. The in-vivo behavior of neuroblastoma cells after
pneumoperitoneum was investigated by Iwanaka et al. [40]
There was no significant difference in survival, tumor growth,
or distant metastasis in mice with CO, pneumoperitoneum
versus laparotomy when the tumor remained untouched. Also,
port site recurrences were found to be similar whether biopsies
were performed during CO, or gasless pneumoperitoneum.
On the contrary, Schmidt et al. investigated several pediatric
tumor cell lines in-vitro [41]. The proliferation rate of neuro-
blastoma, hepatoblastoma, hepatocellular carcinoma, and
lymphoma cells was significantly reduced for up to 4 days
after exposure to CO, when compared to air or helium.

CO, also causes alterations to the peritoneal surface.
Exposure to CO, alters the electronmicroscopic structure of
mesothelial cell layers and enhances neuroblastoma cell
migration through this layer [36]. C-myc and HMCBI1
expression of neuroblastoma cells are increased after CO,
incubation in-vitro [42]. In the mouse model, the incidence
of liver metastasis is significantly increased 28 days after
CO, pneumoperitoneum when compared to laparotomy [43].

It is important to appreciate that these findings might not
reflect the clinical environment as children usually receive
chemotherapy after the operation. However, as clinical
reports on long-term outcomes are scarce and no randomized
or controlled clinical trials comparing MIS with conven-
tional surgery have been conducted, definitive recommenda-
tions for the use of MIS in children with solid tumors cannot
be made. It will be necessary to wait for longer term results.

Thoracoscopy in Pediatric Oncology

The important principles for performing a thoracoscopic
operation in a patient with cancer have not changed over the
past 15 years. The location of the mass to be biopsied or
excised will determine whether or not preoperative localiza-
tion is needed. Most surface lesions can be visualized at tho-
racoscopy, and do not need localization. However, if the
lesion is small, there should be consideration for preoperative
localization as sometimes it can be difficult to visualize a
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Fig. 36.2 (a, b) Preoperative localization is important for thoraco-
scopic operations when compared to the open operation because of the
lack of tactile sensation with one’s hands. Preoperatively, the patient

small lesion on the surface of the lung when the lung is col-
lapsed. Preoperative localization is important for the thoraco-
scopic procedure as compared with the open operation
because of the loss of tactile sensation resulting in the inabil-
ity to palate the lesion with one’s hands. If the lesion is deeper
in the parenchyma, preoperative localization should be
strongly considered. A number of techniques are possible,
including percutaneous placement of a wire into the lesion
using CT guidance (Fig. 36.2) [44]. Also, the application of
methylene blue or a drop of the patient’s own blood may be
instilled in the area to be resected in case the wire is dislodged
[45, 46]. The use of methylene blue has been banned by many
institutions so a blood patch from the patient may be better. It
is important not to collapse the lung too quickly following
bronchial blockade and insufflation as the wire may become
dislodged from the lesion as the lung is pulled away from the
chest wall. Localization of parenchymal nodules has also
been described using thoracoscopic ultrasound [47].

Another important preoperative consideration is whether
or not to use a double lumen endotracheal tube. The smallest
double lumen tube is 26 French. Thus, the smallest patient in
whom this tube can be utilized is usually 6-8 years of age.
Therefore, if a thoracoscopic operation is planned for a
younger patient and collapse of the ipsilateral lung is impor-
tant, other modalities should be considered to effect collapse
of the ipsilateral lung. If the patient is undergoing a left tho-
racoscopic operation, a relatively easy technique is to place
an uncuffed endotracheal tube into the right main stem bron-
chus, which usually allows minimal ventilation into the left
lung. If a right thoracoscopy is needed, it is sometimes

N

was noted to have a posterior lung nodule (black arrow) (a). This lesion
was localized preoperatively and the wire is seen exiting the patient’
skin (white arrow) (b)

possible to position an uncuffed endotracheal tube down the
left main stem bronchus, although this is not as easy as on the
right side. A bronchial blocker can also be introduced down
the right main stem bronchus with the endotracheal tube
positioned in the trachea to collapse the right lung.

Positive pressure insufflation is a useful technique to cre-
ate working space in the thoracic cavity. Most surgeons who
perform thoracoscopic procedures frequently now use valve
cannulas and positive pressure insufflation to effect lung col-
lapse. An insufflation pressure of 6-8 torr usually will result
in good parenchymal collapse in most patients. Also, posi-
tive pressure helps augment the initial lung collapse if endo-
bronchial blockade is being employed.

An important consideration for a thoracoscopic operation
is patient positioning. By positioning the patient on the oper-
ating room table in different positions, the surgeon can take
advantage of gravity to improve visualization. For an ante-
rior mediastinal lesion, the patient should be placed about
30° supine with a roll under the ipsilateral side. Following
lung collapse, the lung should fall more posteriorly and
improve visualization of the anterior mediastinum.
Conversely, for a posterior mediastinal lesion, the patient
should be positioned approximately 30° prone, which allows
the lung to fall anterior and improve exposure to the poste-
rior mediastinum (Fig. 36.3). For a parenchymal nodule, the
patient can be placed more or less in a 90° decubitus posi-
tion, although the patient can be tilted anteriorly or posteri-
orly if the lesion is more posterior or anterior. For a lesion on
the diaphragm which requires evaluation for possible biopsy
or excision, the patient should be positioned more in a reverse
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Fig.36.3 (a, b) Patient positioning is an important preoperative con-
sideration for a thoracoscopic (or laparoscopic) operation. This teen-
ager had a posterior mediastinal mass (white arrow) which turned out to

Fig. 36.4 The port positions for a young child undergoing thoraco-
scopic wedge excision of a metastatic lesion are seen. The largest inci-
sion (arrow) was positioned as far away from the lesion as possible so
that the stapler could be opened within the chest cavity. A small silastic
drain was exteriorized through a stab incision

Trendelenburg position to allow the lung to fall away from
the diaphragm. Conversely, for a lesion in the apex of the
thoracic cavity, the table can be placed more in a head-up
position to promote the lung falling more caudal and away
from the target area. Positioning of monitors and operating
room personnel is the same regardless of whether the opera-
tion is for benign or malignant disease.

Another issue in children is whether or not an endoscopic
stapler can be utilized for parenchymal resections. For ante-
rior and posterior mediastinal lesions, it is unlikely that a

be a ganglioneuroma (a). For access to this posterior mediastinal lesion,
the patient was placed in a 30° prone position to allow the lung to fall
away from the posterior mediastinum (b)

stapler will be needed as there is no need to divide the lung
parenchyma. However, for parenchymal disease, a stapler
can make the operation safer and more efficacious. On the
other hand, the current staplers are made primarily for adult
patients, and it is important to modify their use in infants and
small children. Therefore, the site for introduction of the sta-
pler should be placed as far away from the lesion as possible
in order to be able to introduce the stapler and open the car-
tridge (Fig. 36.4). It is important to remember that 4-5 cm of
the stapler must be in the thoracic cavity before the stapler
can be opened. Sometimes, it is necessary to remove the port
so that the cartridge can be introduced into the thoracic cav-
ity and opened. The angulated staplers are generally easier to
manipulate, ligate, and divide the lung parenchyma
(Fig. 36.5). If an additional instrument is needed for retrac-
tion, a “stab incision technique” often allows introduction of
a 3 or 5 mm instrument without using a cannula. The advan-
tage of using the stab incision technique is that there is
greater mobility with an instrument placed directly through
the thoracic interspace rather than working through a can-
nula as angulation and movement of the cannula is often lim-
ited by the ribs and size of the interspace. There is rarely a
problem with leak of CO, through the stab incision if an
adequate insufflation flow is used.

Port site metastases remain a concern in these patients,
but there are very few literature reports describing this
problem. There has been a report of a port site metastases
in a child undergoing a thoracoscopic operation for osteo-
genic sarcoma [48]. However, despite the fact that this
problem does not occur as often as initially feared, it is
important to place all specimens into an endoscopic
retrieval bag for exteriorization (Fig. 36.6). Morcellation
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Fig.36.5 (a, b) Staplers are the easiest and safest means to extract
a pulmonary parenchymal lesion. In this patient with a suspected
metastatic Wilms’ tumor, the lesion (arrow) is seen on the edge of

Fig. 36.6 Cancer specimens should be placed into an endoscopic
retrieval bag prior to removal from the patient

of cancer specimens is not advisable. Endoscopic retrieval
bags are now available in 10 and 15 mm sizes. The 10 mm
bag is usually sufficient. It is very important not to extract
a specimen that is too large through a small port site as
the bag may tear and result in spillage of the specimen
which could lead to implantation on the parietal surface
of the thoracic cavity or port site recurrences. Therefore,
the skin and soft tissue at the site of extraction should be
enlarged so the bag and specimen can be exteriorized
without tearing the bag.

the right upper lobe (a). The stapler has been placed across the
parenchyma and the lesion has been incorporated in the wedge
resection (b)

Literature Review

A 2010 Cochrane review could not come to any definitive
conclusion about the efficacy of MIS for patients with cancer
because there were no randomized controlled trials or case
control trials comparing the open approach versus the mini-
mally invasive approach [49]. Thus, the current literature on
this subject comes primarily from retrospective case series
and cohort studies.

The first large series describing the use of laparoscopy
and thoracoscopy in children with cancer was published in
1995 and described 85 children from 15 CCG (now
Children’s Oncology Group) institutions who underwent 88
minimally invasive procedures [21]. Twenty-five patients
had a laparoscopic operation and 60 patients underwent a
total of 63 thoracoscopic procedures. In 2002, Rothenberg
and his colleagues described 52 patients undergoing 63 tho-
racoscopic operations over a 7 year period [50]. Eight
patients required conversion to the open approach.

In 2004, the group from St. Jude’s Hospital reported 101
patients undergoing 113 minimally invasive operations [23].
Sixty-four patients underwent a laparoscopic operation and
49 had a thoracoscopic procedure. In this series, seven
abdominal tumors were excised. In the patients who under-
went a thoracoscopic procedure, most of them required
wedge resection of a lung nodule. In 14 patients (29 %), the
operation had to be converted to an open thoracotomy
because of the inability to localize the suspected lesion.
None of these patients requiring conversion had undergone
attempted preoperative localization.
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In a 2007 review, the diagnostic and ablative roles of MIS
in children with cancer were evaluated in a consecutive series
of 276 patients with cancer [25]. This prospective study
included all patients who underwent abdominal and thoracic
operations for cancer over a 5 year period. Three hundred
and one operations were performed at this single institution
and a minimally invasive approach was attempted in 90 of
these patients (30 %), and was successful in 69 (77 %)
patients. Twenty-one MIS operations for cancer (23 %) were
converted to an open procedure. Regarding the abdominal
operation, 41 operations for biopsy or staging were attempted
laparoscopically and all but six were successfully performed.
Twenty-four laparoscopic resections were attempted, and the
authors were successful in 14 (58 %). In the chest, thoracos-
copy for biopsy was attempted in 14 thoracic operations, and
was successful in all but one (93 %). The thoracoscopic
approach was attempted in 11 patients for tumor resection,
and was successful in seven. Conversions from the MIS
approach to the open operation occurred mainly due to lim-
ited visibility. Three bleeding complications occurred with
one patient requiring a blood transfusion. There were no port
site recurrences after a median follow-up of 39 months.

Most reports of laparoscopic tumor resection deal with
neuroblastoma. Iwanka and colleagues have described lapa-
roscopic biopsy for neuroblastoma in 25 children and
laparoscopic excision in nine patients with localized disease
[51]. De Lagausie et al. resected 9 adrenal neuroblastomas
and converted one case due to adhesions [52]. Similar success
was reported in other small series [53-55]. In their multi-
center study, Leclair et al. analyzed 45 children [56]. The con-
version rate was 9 %, and the survival rate in children with
localized neuroblastoma was 96 % with a median follow-up
of 28 months. There was no control group and no information
on selection criteria for the laparoscopic approach.

Several authors from Japan have described laparoscopic
resection of neuroblastoma identified by mass screening
[57, 58]. The feasibility has been excellent with localized
disease and well encapsulated tumors with a size of less than
5 cm in diameter. However, the appropriate indication for
laparoscopic resection of neuroblastomas identified by mass
screening remains a matter of debate. Two Japanese groups
have suggested resecting tumors which do not regress for
several months or increase in size to more than 5 cm [59, 60].
Other authors have resected smaller neuroblastomas less
than 4 cm [61]. Tanaka and co-authors confirmed that over
70 % of 53 patients who fulfilled specific criteria could be
observed without surgery and no unfavorable biologic fac-
tors were noted in excised tumors [62].

A report from South Korea described 10 children who
underwent laparoscopic surgical resection for malignant
solid tumors between 2005 and 2010 [63]. Six patients
underwent laparoscopic adrenalectomy for neuroblastoma
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(5) or adrenal cortical carcinoma (1). Two patients underwent
laparoscopic partial hepatectomy for hepatoblastoma, one
patient underwent laparoscopic salpingo-oophorectomy for
yolk sac tumor, and one underwent laparoscopic tumor exci-
sion of the rhabdomyosarcoma in the pelvis. Complete resec-
tion was achieved in all cases. The tumors ranged from 2.5 to
5.3 cm in maximum diameter. There were no conversions
and no postoperative complications or recurrences during the
17.3 month median follow-up.

Several small series of children undergoing laparoscopic
nephrectomy for unilateral Wilms tumor have been described.
Varlet et al. operated on three children without tumor rupture
and event-free survival after 18 months [18]. Duarte et al.
reported on 15 cases without information on long-term
results [64].

Technical aspects of laparoscopic surgery in children with
suspected malignancy include using low pressure pneumo-
peritoneum to preserve the integrity of the peritoneal cell lay-
ers, and minimizing the spread of tumor cells by using
retrieval bags. Iwanaka [40] showed experimentally that local
or intravenous chemotherapeutic agents, such as cyclophos-
phamide, reduced the incidence of port-site metastasis from
neuroblastoma. The authors therefore recommended chemo-
therapy as soon as possible after laparoscopic biopsies in chil-
dren with chemotherapy-sensitive tumors. However, clinical
evidence of the advantages of this approach is lacking.

The feasibility of laparoscopic resection for other tumors
can only be derived from case reports. Pancreatic tumors
including insulinoma [65, 66], pseudopapillary tumors [67],
hepatoblastoma [68] renal clear-cell sarcoma [18], and
numerous other rare conditions have been successfully
resected via laparoscopy. These initial data are encouraging,
but long-term follow-up is not yet available.

Although many authors prefer the transabdominal
approach for optimal laparoscopic tumor exposition, the
transperitoneal route has been also recommended in children
with retroperitoneal tumors [69, 70]. On the other hand,
Steyaert et al. [71] successfully used a retroperitoneoscopic
approach in 10 and Theilen et al. in 16 cases [72]. In this last
series, 16 patients with a median age of 16.4 years under-
went retroperitoneoscopy between 2004 and 2010 for onco-
logic disease. Nine patients underwent lymph node sampling,
six patients underwent diagnostic biopsy and one patient
required resection of a metastatic nodule. Three patients
underwent conversion to the open operation. Pampaloni
et al. has suggested a transabdominal laparoscopic surgery
for right-sided lesions and prefers the retroperitoneoscopic
approach for left-sided tumors [73].

Retroperitoneal lymph node dissection (RPLND) is rec-
ommended in children 10 years or older with paratesticular
rhabdomyosarcoma. Primary tumors greater than 5 cm in
size are an additional risk factor for disease recurrence in the
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retroperitoneum. Recently, three patients with a mean age of
13.6 years underwent laparoscopic modified RPLND after
radical orchiectomy [74]. Their primary testicular masses
measured a mean 7.5 cm. The laparoscopic RPLND was per-
formed a mean of 8.6 days after the radical orchiectomy.

A relatively recent report from the Children’s Oncology
Group Hodgkin’s Lymphoma study reviewed 185 patients
with Hodgkin’s lymphoma with 169 having complete data
[75]. Ten of these patients underwent MIS biopsy. An open
biopsy was performed in 148 patients, computed tomography-
guided core biopsy was performed in five patients, and fine
needle aspirations were performed in four patients. There
were no staging laparotomies or laparoscopies performed.
The diagnostic accuracy was 98.5 % for the open biopsy,
80 % for the core biopsy, 60 % for the thoracoscopic-
laparoscopic biopsy and 25 % for the fine needle aspiration.

A number of surgeons have described their experience
with thoracoscopy for neurogenic tumors. The group from
Great Ormond Street recently described 43 children under-
going thoracoscopic excision of a mediastinal neurogenic
tumor [76]. Twenty of these were neuroblastomas, 13 were
ganglioneuroblastomas and 10 were ganglioneuromas. Most
(86 %) patients were symptomatic with cough, dyspnea,
wheezing, spinal compression, dancing eye syndrome and
Horner syndrome. Thirty-eight patients underwent an open
operation and five underwent a thoracoscopic procedure.
Those undergoing thoracoscopy had smaller tumors.

In one institution, a total of 149 cases of neuroblastoma were
identified over 17 years [77]. Thirty-seven patients had a tumor
located in the thorax. Open thoracotomy was used in 26 cases
while the thoracoscopic approach was possible in 11. The
authors felt the thoracoscopic approach was effective for this
tumor and offered shorter hospitalization and decreased blood
loss when compared to open thoracotomy. However, the patients
were not matched so that these conclusions may not be valid.

In a multicenter French review of 139 thoracoscopies for
either resection or biopsy of pulmonary lesions found the
thoracoscopic approach to be safe and effective for the evalu-
ation and resection of solid mediastinal tumors as well as for
biopsy and/or resection of metastatic lesions, especially for
nephroblastoma [78].

There is no doubt that the minimally invasive approach is
beneficial for selected patients with malignancy. It appears
especially helpful in patients requiring biopsy or staging. It
does not appear to be advantageous for resection of large
solid tumors. However, localized tumors which have
decreased in size from preoperative chemotherapy are good
candidates for the MIS approach. Resection of metastatic
nodules in the chest will likely remain the primary utility of
thoracoscopy for malignant disease. Patients with neuro-
genic tumors in the chest are also good candidates, provided
that a complete resection can be performed.

G.W. Holcomb Ill and B. Ure

Whether the operation is being performed laparoscopi-
cally or thoracoscopically, it is important to remember the
principles of oncology regarding spillage and port site recur-
rences. Fortunately, port site recurrences do not appear to be
a significant problem for children undergoing the MIS
approach for their malignancy.
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