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26Very Large Tumors Not 
Responding to Chemotherapy/
Locally Infiltrating Tumors

Alpana Prasad

26.1	� Introduction

Surgery remains the mainstay of treatment in 
management of Wilms’ tumor (WT). In majority 
of the cases even when tumor is infiltrating into 
the adjacent organs, the organs can be freely dis-
sected from the tumor. The goals of surgery are to 
perform a safe operation, remove the kidney 
without intraoperative spill, sample adequate 
number of lymph nodes (LNs), and document all 
findings such as preoperative or intraoperative 
tumor rupture, extension into other structures, 
and the presence of peritoneal metastasis [1, 2]. 
In case of very large or locally infiltrating 
tumors, primary surgery may not be feasible. 
Contraindications to upfront resection of WT are 
few and include unacceptably high risk of anes-
thesia or surgery due to the disease burden in 
cases with very large or locally infiltrating tumors 
which may cause increased risk of operative mor-
bidity [3]. Preoperative chemotherapy (ChT) in 
some of these high surgical-risk cases provides a 
window to improve the nutrition, hydration, and 
general health status of the patient so that subse-
quent major surgery can be undertaken with 
acceptable risk.

26.2	� Definition of Large 
Inoperable Tumor

Despite an aggressive upfront surgical approach, 
the recent COG studies (AREN0532 and 
AREN0533) have incorporated surgeons’ judg-
ment for eligibility for resection of large tumors 
with involvement of contiguous organs, which 
have often undergone delayed resection to avoid 
spill, residual disease, and surgical complica-
tions [3]. The factors which help the surgeon to 
decide operability are the size of the tumor, large 
tumor mass that is immobile or fixed to adjacent 
organs, tumor that is poorly encapsulated and 
infiltrating into surrounding structures, and 
tumor mass lacking clear margins on imaging or 
seen to be having enlarged LNs extending 
beyond tumor margins [4].

Relationship of tumor size to prognosis has 
been addressed in several studies including that 
of Provenzi et al. from Brazil who observed that 
tumor volume after preoperative chemotherapy 
(TVAPQ) was the only variable statistically asso-
ciated to the prognosis as in their study every 
increase of 10 ml in tumor volume increased the 
risk of death by 2% [5].

Japan Wilms Tumor Study-2 (JWiTS-2) has 
recommended that tumor size greater than 
12  cm or tumor volume more than 1000  ml 
should receive preoperative ChT to reduce sur-
gical risk [6].
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26.3	� Imaging Technology

Modern advanced imaging technology aids, such 
as 3-D computer reformatting, and printing 
models may assist the surgeon in better assess-
ment of tumor operability in management of 
very large WT [3]. Besides the size of tumor, it 
was observed in JWiTS-2 that contralateral 
extension of tumor and compression of great 
vessels are other important imaging-based surgi-
cal risk factors [7]. In their study, more than half 
of the tumors became stage III due to surgical 
procedures, and hence their recommendation is 
that all large tumors with image identified surgi-
cal risk factors should undergo needle biopsy for 
confirmation of diagnosis followed by preopera-
tive ChT instead of attempting aggressive pri-
mary tumor resection [6].

26.4	� Pre-treatment Core-Needle 
Biopsy

Pre-treatment core-needle biopsy is advised in 
only selected patients with specific clinical and 
imaging characteristics (age above 7  years, with 
septicemia or UTI or psoas infiltration, hypercal-
cemia, imaging showing very large LNs or intratu-
moral calcification or almost totally extrarenal 
tumor or no visible normal renal parenchyma, or 
presence of lung metastasis in child below 2 years, 
or presence of extrahepatic or extrapulmonary 
metastases) [8]. High proportion of blastemal cells 
in the needle-biopsy has been known to be associ-
ated with greatest decrease in tumor volume; so 
this may have some prognostic value too [9].

26.5	� Preoperative Chemotherapy

The management approach of this subgroup of 
WT in both COG and SIOP protocols is some-
what similar as preoperative chemotherapy (ChT) 
is preferred.

In the COG protocol, tumors that do not undergo 
upfront surgery are considered stage III and admin-
istered initial chemotherapy with 3 drugs—

Vincristine (VCR), Actinomycin-D (AMD), and 
Doxorubicin (DOX) for 6 weeks [1, 3]. If sufficient 
(~30%) tumor shrinkage has occurred, then patient 
could be taken up for surgery, or another 6 weeks 
of ChT could be administered (a maximum of 
12 weeks of preoperative ChT). If at initial imaging 
at 6 weeks, no appreciable tumor response is seen, 
they undergo percutaneous core-needle biopsy 
(PCNB) or open wedge biopsy for confirmation of 
diagnosis and treated accordingly. All such patients 
are considered local stage III from the point of 
postoperative ChT.

In SIOP protocol, the neoadjuvant ChT given 
includes 2 drugs—VCR and AMD for 4  weeks 
followed by surgery. Response evaluation criteria 
in solid tumors (RECIST) is a widely accepted 
imaging-based assessment of the response to neo-
adjuvant ChT in solid tumors, and 30% or more 
reduction in maximum tumor size at the end of 
4 weeks of ChT is considered as partial response 
[10]. In children due to concerns of excessive 
radiation exposure with repeated CT imaging, 
there is a trend towards favoring functional imag-
ing options such as magnetic resonance imaging 
(MRI) and fluorodeoxyglucose-positron emission 
tomography (FDG PET), but still the anatomical 
response to treatment can best be judged by con-
ventional radiology.

UKW3 study has also shown that delayed 
nephrectomy preceded by preoperative ChT is 
associated with fewer surgical complications 
compared with upfront nephrectomy [11]. It has 
been reported in another UKW-3 study that 
downstaging of the tumor with preoperative 
ChT also helps spare 20% of the patients from 
XRT or DOX and its attendant toxicity [12].

However, progression or increase in size of 
localized WT has been also reported in 5% of 
patients during preoperative ChT in the SIOP 
93-01 study, and these patients had poorer event 
free survival (EFS) and overall survival (OS) 
independent of the stage distribution and histo-
pathological risk group [13]. Similarly, intra-
tumoral bleeding is also known to result in 
increased tumor size but without compromising 
treatment outcome. In SIOP 93-01 and 2001 stud-
ies, a cut point volume of 500 ml in patients with 
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intermediate-risk tumors, excluding those with 
epithelial and stromal subtypes, showed a signifi-
cant difference in outcome—the 5-year EFS and 
OS were 88% and 95% for smaller tumors, com-
pared to 76% and 90% for larger tumors [14]. A 
worse outcome for post ChT large volume tumors 
was reported by Graf et al. also [15].

26.6	� Tumor Embolization

Occasionally, neoadjuvant ChT may be ineffec-
tive or may cause tumor necrosis and hemorrhage 
into the tumor with sudden significant enlarge-
ment of the tumor necessitating early or emer-
gency surgery. In such cases of inoperable WT, in 
acute life-threatening situations like this, inter-
ventional radiology procedure of endovascular 
selective angio-embolization of affected artery to 
control the hemorrhage can be undertaken which 
allows the patient to be stabilized prior to subse-
quent nephrectomy [16, 17]. In advanced “inop-
erable” WT, preoperative transcatheter arterial 
chemoembolization (TACE) has been advocated 
as an effective modality of treatment. Li et  al. 
have reported that preoperative chemoemboliza-
tion combined with short-term systemic ChT is 
safe and effective treatment option in these 
patients as it helps induce more massive necrosis 
of tumor and periaortic LN metastases, and thus 
further improves the tumor complete resection 
rate and helps achieve a high EFS rate [18].

For children where there is inadequate 
response to ChT with no tumor shrinkage or pro-
gression of tumors despite upgrading the ChT 
(± TACE), surgery should be performed as soon 
as possible. R1 resection is acceptable, but it 
classifies the tumor as stage III and further post-
operative ChT and radiotherapy (XRT) has to be 
given accordingly.

26.7	� Surgical Considerations

Very large tumors are likely to be hyper-vascu-
lar and have large areas of necrosis and hence 
require careful handling of tumor to prevent 

intraoperative rupture. A generous transab-
dominal approach (large, transverse supraum-
bilical incision) is best for resection of these 
large tumors [4]. For tumors arising from upper 
pole of kidney and extending up to diaphragm, 
a thoracic extension of the abdominal incision 
through the 8th or 9th rib and converting to a 
thoracoabdominal incision helps with improved 
exposure for easier and safe tumor resection 
[1]. Majority of WTs do not invade other 
organs and are very responsive to ChT; hence, 
radical en-bloc resection of part of liver, 
spleen, pancreas, or colon are generally not 
required and should be avoided as this is asso-
ciated with increased frequency of complica-
tions [1, 4]. In rare cases, advanced right-sided 
tumors may extend into the liver, and en-bloc 
wedge resection or even hepatic lobectomy 
may be necessary in these patients. In cases 
where tumor is adherent to a small part of dia-
phragm or psoas muscle or tail of pancreas, 
then that small part can be resected in continu-
ity at the time of nephrectomy. Adrenal glands 
were found to be involved in 4.4% of patients 
in NWTSG data, and intraoperative tumor spill 
was reported to be higher in patients undergo-
ing adrenalectomy which is likely to be due to 
larger tumor size or technical factors [19]. 
Hence, adrenalectomy should not be consid-
ered mandatory during radical nephrectomy 
for WT, and adrenal glands should be preserved 
but not at the risk of incomplete excision of 
tumor or rupturing the tumor. In large tumors, 
it may not be possible or safe to ligate the hilar 
vessels first, and in such cases tumor mass is 
adequately mobilized by lateral and posterior 
dissection so as to clearly visualize, isolate, 
and ligate the vessels at the hilum [4]. The risk 
of duodenal and mesenteric vascular injuries is 
also higher.

After removal of tumor mass, titanium clips 
should be placed to outline the extent of the 
tumor area or to mark any suspicious residual 
disease. Placement of titanium clips helps in pro-
viding further targeted XRT with minimal side 
effects.
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26.8	� Role of MIS

In very large tumors, minimally invasive surgery  
(MIS) has very little role except for may be help-
ing with tissue diagnosis which is more safely 
done with image-guided percutaneous core-nee-
dle biopsy. MIS is recommended only for small 
tumors involving less than one-third of kidney, 
with less than 300 ml volume, those which are 
centrally placed with a rim of normal renal tissue 
and not infiltrating extrarenal structures. No out-
come advantage has been reported with MIS in 
WT [20].

26.9	� Adjunct Therapy

Post-operative ChT is continued as per the stage 
and histological risk category. In the SIOP proto-
col, only patients who have stage III disease 
because of positive lymph nodes (LN), positive 
surgical margins, tumor rupture, or peritoneal 
implants receive flank or abdominal XRT.  This 
cohort of patients usually receive 10  cGy flank 
XRT; whole abdomen radiation (40 cGy) reserved 
for those with intra-operative ruptures with dif-
fuse contamination and anaplastic histology 
[1, 3]. Unlike COG protocol, the patients who 
had needle biopsy and/or preoperative ChT but 
no other indications mentioned above are not 
upstaged to stage III and are not administered 
flank XRT in SIOP protocol. Irtan et  al. [21] 
observed that in the UKW3 trial, the patients with 
initially large, inoperable WT at diagnosis, after 
receiving fairly prolonged three-drug preopera-
tive ChT, ultimately did not have stage III tumor 
and had a good outcome without abdominal 
XRT. UKCCLG has shown that omission of XRT 
does not have an adverse impact on survival in 
these patients [22].

26.10	� Situation in Developing 
Countries

In developing countries like India where large 
tumors with advanced stage are common due to 
delayed presentation and in children with poor 

nutritional status, the importance of neo-adjuvant 
chemotherapy increases many folds [23, 24]. 
Hence, it is prudent to recommend neo-adjuvant 
ChT for all patients of WT in India although high 
volume centers, that have developed expertise 
over the years, can develop the best strategy 
suited to their population. Meta-analysis of the 
effect of preoperative ChT on WT published by 
Liu et  al. has concluded that preoperative ChT 
combined with surgery can increase the EFS and 
OS and improve the prognosis of patients with 
WT [25]. In a recently published study by 
Qureshi et al., more objective criteria for delayed 
surgery, after a biopsy and preoperative ChT, 
have been suggested based on image identified 
high-risk features, including perinephric spread 
or adjacent organ infiltration, tumors crossing the 
midline, intravascular thrombus, and extensive 
adenopathy, which are associated with increased 
risk of rupture or incomplete resection [26]. In 
their experience with customization of the timing 
of surgery, the outcomes with delayed nephrec-
tomy remained similar to that reported in the 
UKW3 study, while there was favorable improve-
ment in the stage and outcomes in the upfront 
nephrectomy group.

26.11	� Conclusion

Although this subset of very large, locally infil-
trating WT, not responding to ChT, requires spe-
cial considerations in their management, yet it is 
apparent that with proper risk stratification and 
an individualized approach involving delayed 
nephrectomy after neo-adjuvant ChT, has made it 
possible to achieve favorable oncologic outcome 
in these children.

References

	 1.	Kieran K, Ehrlich PF.  Current surgical standards of 
care in Wilms tumor. Urol Oncol. 2016;34:13–23. 
https://doi.org/10.1016/j.urolonc.2015.05.029.

	 2.	 Irtan S, Ehrlich PF, Pritchard-Jones K.  Wilms 
tumor: “state-of-the-art” update. Semin Pediatr 
Surg. 2016;25:250–6. https://doi.org/10.1053/j.
sempedsurg.2016.09.003.

A. Prasad

https://doi.org/10.1016/j.urolonc.2015.05.029
https://doi.org/10.1053/j.sempedsurg.2016.09.003
https://doi.org/10.1053/j.sempedsurg.2016.09.003


237

	 3.	Aldrink JH, Heaton TE, Dasgupta R, Lautz TB, 
Malek MM, Abdessalam SF, et al; American Pediatric 
Surgical Association Cancer Committee. Update on 
Wilms tumor. J Pediatr Surg. 2019;54:390–7. https://
doi.org/10.1016/j.jpedsurg.2018.09.005.

	 4.	Cox S, Büyükünal C, Millar AJW. Surgery for the com-
plex Wilms tumour. Pediatr Surg Int. 2020;36:113–
27. https://doi.org/10.1007/s00383-019-04596-w.

	 5.	Provenzi VO, Rosa RFM, Rosa RCM, Roehe AV, 
Santos PPA, Faulhaber FRS, et al. Tumor size and 
prognosis in patients with Wilms tumor. Rev Paul 
Pediatria. 2015;33:82–7. https://doi.org/10.1016/j.
rpped.2014.05.003.

	 6.	Oue T, Fukumoto K, Souzaki R, Takimoto T, 
Koshinaga T, Renal tumor Committee of the Japanese 
Children’s Cancer Group. Factors responsible for 
stage III disease in patients with Wilms tumor enrolled 
in the JWiTS-2 study. Pediatr Surg Int. 2019;35:1095–
9. https://doi.org/10.1007/s00383-019-04531-z.

	 7.	Oue T, Yoneda A, Usui N, Sasaki T, Zenitani M, 
Tanaka N, et al. Image-based surgical risk factors 
for Wilms tumor. Pediatr Surg Int. 2018;34:29–34. 
https://doi.org/10.1007/s00383-017-4210-4.

	 8.	Children’s Cancer and Leukaemia Group. Treatment 
guidelines—renal tumours. https://www.cclg.org.uk/. 
Accessed 25 May 2020.

	 9.	Taskinen S, Lohi J, Koskenvuo M, Taskinen 
M.  Evaluation of effect of preoperative chemo-
therapy on Wilms’ tumor histopathology. J Pediatr 
Surg. 2018;53:1611–4. https://doi.org/10.1016/j.
jpedsurg.2017.10.002.

	10.	McHugh K, Kao S.  Tumor response assessment: 
RECIST and beyond. In: Voss S, McHugh K, edi-
tors. Imaging in pediatric oncology. Pediatric oncol-
ogy. Cham: Springer; 2019. p. 157–69. https://doi.
org/10.1007/978-3-030-03777-2_9.

	11.	Powis M, Messahel B, Hobson R, Gornall P, Wlker J, 
Pritchard-Jones K. Surgical complications after imme-
diate nephrectomy versus preoperative chemotherapy 
in non-metastatic Wilms’ tumour: findings from the 
1991–2001 United Kingdom Children’s Cancer study 
group UKW3 trial. J Pediatr Surg. 2013;48:2181–6. 
https://doi.org/10.1016/j.jpedsurg.2013.07.001.

	12.	Mitchell C, Pritchard-Jones K, Shannon R, Hutton C, 
Stevens S, Machin D, et al. Immediate nephrectomy 
versus preoperative chemotherapy in the management 
of non-metastatic Wilms’ tumour: results of a ran-
domised trial (UKW3) by the UK Children’s Cancer 
Study Group. Eur J Cancer. 2006;42:2554–62. https://
doi.org/10.1016/j.ejca.2006.05.026.

	13.	Øra I, van Tinteren H, Bergeron C, de Kraker J, The 
SIOP Nephroblastoma Study Committee. Progression 
of localised Wilms’ tumour during preoperative 
chemotherapy is an independent prognostic factor: 
a report from the SIOP 93–01 nephroblastoma trial 
and study. Eur J Cancer. 2007;43:131–6. https://doi.
org/10.1016/j.ejca.2006.08.033.

	14.	Dome JS, Perlman EJ, Graf N.  Risk stratifica-
tion for Wilms tumor: current approach and 
future directions. Am Soc Clin Oncol Educ 

Book. 2014;34:215–23. https://doi.org/10.14694/
EdBook_AM.2014.34.215.

	15.	Graf N, van Tinteren H, Bergeron C, Pein F, van den 
HeuvelEibrink MM, Sandstedt B, et al. Characteristics 
and outcome of stage II and III non-anaplastic Wilms’ 
tumour treated according to the SIOP trial and study 
93-01. Eur J Cancer. 2012;48:3240–8. https://doi.
org/10.1016/j.ejca.2012.06.007.

	16.	Ruff S, Bittman M, Lobko I, Williamson A, Dolgin 
S.  Emergency embolization of a Wilms’ tumor for 
life threatening hemorrhage prior to nephrectomy. 
J Ped Surg Case Rep. 2014;2:280–3. https://doi.
org/10.1016/j.epsc.2014.05.013.

	17.	van Heerdena J, Mangrayb H, Ghimentonb F, 
Reitzc D.  Significant haematuria caused by a 
pseudo-aneurysm in nephroblastoma. J Ped Surg 
Case Rep. 2019;41:30–2. https://doi.org/10.1016/j.
epsc.2018.12.001.

	18.	Li MJ, Zhou YB, Huang Y, Tang DX, Xu S, Wu DH, et 
al. A retrospective study of the preoperative treatment 
of advanced Wilms tumor in children with chemother-
apy versus transcatheter arterial chemoembolization 
alone or combined with short-term systemic che-
motherapy. J Vasc Interv Radiol. 2011;22:279–86. 
https://doi.org/10.1016/j.jvir.2010.11.025.

	19.	Kieran K, Anderson JR, Dome JS, Ehrlich PF, 
Ritchey ML, Shamberger RC, et al. Is adrenalec-
tomy necessary during unilateral nephrectomy for 
Wilms tumor? A report from the Children’s Oncology 
Group. J Pediatr Surg. 2013;48:1598–603. https://doi.
org/10.1016/j.jpedsurg.2013.04.019.

	20.	van den Heuvel-Eibrink MM, van Tinteren H, 
Bergeron C, Coulomb-L’Hermine A, de Camargo B, 
Leuschner I, et al. Outcome of localised blastemal-
type Wilms tumour patients treated according to 
intensified treatment in the SIOP WT 2001 protocol, a 
report of the SIOP Renal Tumour Study Group (SIOP-
RTSG). Eur J Cancer. 2015;51:498–506. https://doi.
org/10.1016/j.ejca.2014.12.011.

	21.	 Irtan S, Messahel B, Moroz V, Taylor RE, Grundy R, 
Kelsey A, et al.; The Renal Tumours Committee of the 
Children’s Cancer and Leukaemia Group (CCLG). 
Outcomes of non-anaplastic stage III and ‘inoperable’ 
Wilms tumour treated in the UKW3 trial. Radiother 
Oncol. 2019;131:1–7. https://doi.org/10.1016/j.
radonc.2018.10.026.

	22.	Vujanić GM, D’Hooghe E, Popov SD, Sebire NJ, 
Kelsey A. The effect of preoperative chemotherapy on 
histological subtyping and staging of Wilms tumors: 
The United Kingdom Children’s Cancer Study Group 
(UKCCSG) Wilms tumor trial 3 (UKW3) experience. 
Pediatr Blood Cancer. 2018;66:e27549. https://doi.
org/10.1002/pbc.27549.

	23.	Kumar A, Bakhshi S, Agarwala S.  Is pre-operative 
chemotherapy desirable in all patients of Wilms’ 
tumor? Indian J Pediatr. 2017;84:709–14. https://doi.
org/10.1007/s12098-017-2410-5.

	24.	Prasad M, Vora T, Agarwala S, Laskar S, Arora B, 
Bansal D, et al. Management of Wilms tumor: ICMR 

26  Very Large Tumors Not Responding to Chemotherapy/Locally Infiltrating Tumors

https://doi.org/10.1016/j.jpedsurg.2018.09.005
https://doi.org/10.1016/j.jpedsurg.2018.09.005
https://doi.org/10.1007/s00383-019-04596-w
https://doi.org/10.1016/j.rpped.2014.05.003
https://doi.org/10.1016/j.rpped.2014.05.003
https://doi.org/10.1007/s00383-019-04531-z
https://doi.org/10.1007/s00383-017-4210-4
https://www.cclg.org.uk/
https://doi.org/10.1016/j.jpedsurg.2017.10.002
https://doi.org/10.1016/j.jpedsurg.2017.10.002
https://doi.org/10.1007/978-3-030-03777-2_9
https://doi.org/10.1007/978-3-030-03777-2_9
https://doi.org/10.1016/j.jpedsurg.2013.07.001
https://doi.org/10.1016/j.ejca.2006.05.026
https://doi.org/10.1016/j.ejca.2006.05.026
https://doi.org/10.1016/j.ejca.2006.08.033
https://doi.org/10.1016/j.ejca.2006.08.033
https://doi.org/10.14694/EdBook_AM.2014.34.215
https://doi.org/10.14694/EdBook_AM.2014.34.215
https://doi.org/10.1016/j.ejca.2012.06.007
https://doi.org/10.1016/j.ejca.2012.06.007
https://doi.org/10.1016/j.epsc.2014.05.013
https://doi.org/10.1016/j.epsc.2014.05.013
https://doi.org/10.1016/j.epsc.2018.12.001
https://doi.org/10.1016/j.epsc.2018.12.001
https://doi.org/10.1016/j.jvir.2010.11.025
https://doi.org/10.1016/j.jpedsurg.2013.04.019
https://doi.org/10.1016/j.jpedsurg.2013.04.019
https://doi.org/10.1016/j.ejca.2014.12.011
https://doi.org/10.1016/j.ejca.2014.12.011
https://doi.org/10.1016/j.radonc.2018.10.026
https://doi.org/10.1016/j.radonc.2018.10.026
https://doi.org/10.1002/pbc.27549
https://doi.org/10.1002/pbc.27549
https://doi.org/10.1007/s12098-017-2410-5
https://doi.org/10.1007/s12098-017-2410-5


238

consensus document. Indian J Pediatr. 2017;84:437–
45. https://doi.org/10.1007/s12098-017-2305-5.

	25.	Liu G, Zhang Y, Fu K, Hu J, Zhao Z, Fu W, et al. 
Meta-analysis of the effect of preoperative chemo-
therapy on Wilms’ tumor. J BUON. 2018;23:211–7.

	26.	Qureshi SS, Kembhavi SA, Bhagat M, Kapadia T, 
Prasad M, Vora T, et al. Customized approach for 

upfront or delayed resection using radiological cri-
teria in unilateral, nonmetastatic pediatric renal 
tumors: a prospective study. Pediatr Blood Cancer. 
2019;66(Suppl 3):e27815. https://doi.org/10.1002/
pbc.27815.

A. Prasad

https://doi.org/10.1007/s12098-017-2305-5
https://doi.org/10.1002/pbc.27815
https://doi.org/10.1002/pbc.27815

	26: Very Large Tumors Not Responding to Chemotherapy/Locally Infiltrating Tumors
	26.1	 Introduction
	26.2	 Definition of Large Inoperable Tumor
	26.3	 Imaging Technology
	26.4	 Pre-treatment Core-Needle Biopsy
	26.5	 Preoperative Chemotherapy
	26.6	 Tumor Embolization
	26.7	 Surgical Considerations
	26.8	 Role of MIS
	26.9	 Adjunct Therapy
	26.10	 Situation in Developing Countries
	26.11	 Conclusion
	References




