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ABSTRACT

Background: Colorectal malignancy is a very common disease of the gastrointestinal tract. Surgery following
neoadjuvant chemoradiotherapy has been found to improve the survival of the patients with colorectal carcinoma.
Research on bowel, bladder and sexual dysfunction following colorectal surgery remains limited in Nepal. The aim of

this study is to evaluate the incidence of the bowel, bladder, and sexual dysfunction after colorectal surgery.

Methods: It is a cross-sectional study carried out at National Academy of Medical Science, Bir hospital. Patients
who underwent low anterior resection and abdominoperineal resection with curative intention post neoadjuvant

chemoradiotherapy were included in the study.

Results: A total of 26 patients [20 (76.9%) males and 6 (23.1%) females] who underwent surgery for the colorectal
malignant disease were included. 24 (92.30%) underwent low anterior resection and 2(7.6%) patient underwent
abdominoperineal resection respectively after neoadjuvant chemo radiotherapy. 19(79.16%) of the patients
developed bowel dysfunction with mean low anterior resections score of 22.88%4.394. And 5(20.83%) had normal
bowel function. Bladder dysfunction was seen in 3 (11.5%) patients. And rest of the 23 (88.5%) patient had normal
bladder function. In males, Sexual Dysfunction was observed in 11 (42.3%)and no sexual dysfunction was observed in
15(57.69%). While in females, 38.46% had no sexual desire and 50% had dyspareunia due to vaginal dryness.

Conclusions: This study clearly demonstrated a higher incidence of bowel and sexual dysfunction compared to

bladder dysfunction following low anterior resection and abdominoperineal resection for colorectal malignant diseases.
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INTRODUCTION cancer from the NAMS, Bir Hospital, a tertiary level
hospital.

Colorectal cancer is the second most common cancer by

the site in Europe and the third most common cancer ~ METHODS

in the USA with high morbidity and mortality."? Survival

after the treatment has improved over the past few It was a cross-sectional study at Bir Hospital and the
decades as a result of early diagnosis, radiotherapy and ~ duration of the study was from December 2014 to
advances in surgical techniques such as abdominoperineal ~ December 2017. Here, all the patients who underwent
resection (APR), low anterior resection (LAR), and total  LAR and APR following neoadjuvant chemoradiotherapy
mesorectal excision (TME).>* These innovative surgeries ~ Were included. And, all the patients with recurrence
are the current standard treatment for the mid and  after surgery, lost to follow up, benign disease, who did
the low rectal cancers which avoids the permanent ot undergo neoadjuvant chemoradiotherapy, and who
colostomy. It is very difficult to find out the incidence  underwent trans-anal excision were excluded from the
of the bowel, bladder and sexual dysfunction of patients ~ study (Table 1). In our study, the independent variable
either because they are embarrassed or because they do ~ Will be the type of surgery done for the colorectal
not relate their symptoms to rectal cancer treatment. ~ malignant disease. And the dependent variables will
This article reports the incidence of the bowel, bladder ~ be the post-operative complications in the form of
and sexual dysfunction following surgery for rectal immediate and delayed complications. Immediate
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could be infectious or non-infectious complications
and delayed (long term) complication could be bowel,
bladder, and sexual dysfunction respectively.

Table 1.Patient demography.

Parameter Value
Number of enrolled patients 26
Sex
Male 20(76.9%)
Female 6(23.1%)
Age at surgery in years 43.577(26-75)
Body Mass Index(kg/m?2) 20.78
Operation Type
LAR 24(92.30%)
APR 2(7.6%) [6
patients belonged
inexclusion group]
Stage
DUKES A -
DUKES B 3(11.5%)
DUKES C 23(88.5%)
DUKES D -

Data collection was done using structured Performa that
included all the demographic parameters, examination
findings which included the data regarding neoadjuvant
chemoradiotherapy and type of surgery (LAR and APR)
were included. The laboratory parameters were also
included. All the operative and post-operative details
were included regarding bowel, bladder, and sexual
dysfunction. And validated tools were used to calculate
and analyze data.

The aim of this questionnaire was to assess the bowel
function using a validated questionnaire.® The LARS
consists of five questions and can be used to generate
an overall score that translates into no LARS (score
0-20), minor LARS (21-29), and major LARS (30-42)
respectively.’

Assessment of bladder dysfunction was assessed by
the validated questionnaire of International Prostatic
Symptoms Score (IPSS) for bladder dysfunction.® For the
evaluation of preoperative and postoperative bladder
function, a urologic history and residual urine volume
measurements by ultrasound were done.

In the early period after surgery sexual function
was measured using the validated questionnaire the
international index of female sexual function (IFSF)
for females and the International Index of Erectile
Function (IIEF) for males.®' reliable, self-administered
measure of erectile function that is cross-culturally
valid and psychometrically sound, with the sensitivity
and specificity for detecting treatment-related changes
in patients with erectile dysfunction. METHODS Relevant
domains of sexual function across various cultures were
identified viaa literature search of existing questionnaires
and interviews of male patients with erectile dysfunction
and of their partners. An initial questionnaire was
administered to patients with erectile dysfunction, with
results reviewed by an international panel of experts.
Following linguistic validation in 10 languages, the
final 15-item questionnaire, the international index of
Erectile Function (IIEF These tools helped to assess the
impact of a specific treatment modality by evaluating
different sexual function domains.® Our study group
was small, so we did not classify the groups into mild,
moderate, and severe dysfunction groups. We did the
overall long term assessment of the patients who came
for the follow-up. These specific questionnaires were
asked and the assessment was done for the overall
dysfunctions.

All the patients between December 2014 to December 2017 were enrolled
study

) !

Inclusion Criteria Exclusion Criteria

LAR and APR following lost to follow up, who didnot undergo
neoadfuvant neoadjuvant chemoradiotherapy, and
chemoradiotherapy who underwent trans-anal excision.
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Figure. 1. Flow Chart demonstrates the course of

study.

The study was approved by the institutional ethical
committee- “IRB of NAMS, Bir Hospital” and written
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consent was obtained from all of the patients.

All the data were entered in SPSS version 16 and then
statistical analysis was done. Type of surgery, the
status of neoadjuvant chemoradiotherapy, and the
postoperative outcomes were studied respectively.
Correlation and logistic regression statistic tools were
used. A comprehensive literature search published in
English was done till 2019 using Hinari, PubMed, and
Cochrane Library.

RESULTS

Out of 38 patients included for surgery 12 were excluded
due to poor follow up and those patients who underwent
upfront surgery respectively. Only 26 patients were
included in the study. There were 20 (76.9%) males and
6 (23.1%) females respectively. The mean age of the
patient was 43.577yrs (26-75) and mean BMI was 20.78.
The number of patients that underwent LAR were 24
(92.30%) and those who underwent APR were 2 (7.6%)
after neoadjuvant chemoradiotherapy respectively. Out
of all, 3 (11.5%) patients were staged as Dukes B and 23
(88.5%) was classified as Dukes C (Table 2).

It was seen in 19 (79.16%) of the patients, whereas
no dysfunction was seen in 5 (20.83%) of the patients.
Mean LARS score in the patients with dysfunction was
22.88+4.394. When we followed up the patients for 12
to 36 months. The urgency was seen in 42.10% patients,
fecal incontinence (either flatus or stool) was seen in
78.94% of the patients and difficulty in the evacuation
was seen in 15.78% (Table 2).

Table 2. Incidence of bowel, bladder dysfunction,

and sexualin present.

SYMPTOMS,

n=26 YES NO Scores

Bowel 19 5 LARS

Dysfunction (-2 @ (mean+SD)

APR) (79-16%) (20 84%)8 57 284,394

Bladder 3 23

Dysfunction (11.5%) (88.5%) P (8-19)
IIEF(8-11)

Sexual 11 15 males

Dysfunction (42.3%)  (57.69%) |FSF(16-25)
females

Itwas seen in 3 (11.5%) and rest of the patient 23 (88.5%)
did not have bladder dysfunction. The IPSS was 8-19 in
those patients with bladder dysfunction. Weak urinary
stream 2 (7.6%), stress incontinence 1 (3.8%), difficulty
in postponing urination 2 (7.6%) and dysuria in 1 (3.8%)

patient (Table 2).

It was seen in 11 (42.3%) and no sexual dysfunction was
seen in 15 (57.69%). Most of the males had moderate
SD with IIEF score (8-11) and female had moderate
dysfunction with IFSF score (16-25). When considering
individual symptoms most of the males, 42.30% had no
sexual desire, 38.46% were unable to attain erection,
and 34.61% were unable to ejaculate respectively. While
in females, 38.46% had no sexual desire and 50% had
dyspareunia due to vaginal dryness (Table 2).

DISCUSSION

The total number of included patients was 26. The rate
of bowel dysfunction was 79.16% (19 out of 26). Which
was found to be improved with long term follow up and
the LARS scores showed only minor dysfunction (LARS
21-29). A study from Denmark by Bregendahl et al.™
including the recently validated low anterior resection
syndrome score (LARS score; range 0-42, showed 41% of
major LARS in the patients with TME after RT. And in
a recent systemic review, major LARS was seen in 38-
62%, minor LARS in 22-28% and no LARS in 10-38% of the
patients respectively.” termed ‘low anterior resection
syndrome’ (LARS Similar results were seen in a study by
Kupsch et al.™, 55.2% of patients exhibited LARS scores
>20 (minor 19.5% and major 35.6% respectively).There
was a positive correlation in the type of procedure,
young age, and preoperative chemoradiotherapy with
LARS scores in this study. However, only young age was
a factor related to the LARS score in further analysis, as
the disease was aggressive in younger age in our study.
Whereas our study, on logistic regression analysis, did
not show any correlation with the type of procedure,
preoperative chemoradiotherapy, and young age
respectively. This could be due to small sample size in
our study, as most of them were LAR and few of them
were APR. Other studies with a large patient cohort
(n =796), 71.5% suffered from LARS out of which 52%
suffered from major LARS. The overall incidence of LARS
was similar to our study.”

With regard to urinary function 3 (11.5%) out of 26
patients had urinary dysfunction with the IPSS scores
between (8-19), but rest (88.5%) of the patient had a
normal urinary function, the scores ranging from (0-7).
In a recent prospective study, 78% F and 88.9% M had a
urinary dysfunction following TME." Which was slightly
higher than preoperative urinary dysfunction (75% F and
80.1% M) in the same study. Similarly, in another study
by Langeet al.,"™ 73-8% reported moderate and 26-2%
reported severe incontinence, whereas, 88% reported
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moderate and 12% reported severe bladder dysfunction
respectively 5 years after TME. In their study,
preoperative incontinence and difficulty in bladder
emptying, female sex, perioperative blood loss, and
autonomic nerve damage were found to be independent
risk factors.'

In a study by Adam et. al.,® the baseline urinary function
of the overall population (men and women) assessed
by the IPSS score was normal in 78% of patients. At 12
months, the IPSS score was normal in 83% of patients,
with a moderate dysfunction in 15% and with a severe
dysfunction in 2%, without any difference compared with
the baseline urinary function (p =0.21) (Table 3). But in
a study by Doeksen A et. al.'®urinary and bowel function
and quality of life in both short-term and long-term.
METHODS Eighty-three patients who underwent RR
were compared to 53 patients who underwent a colonic
resection leaving the rectum in situ (RIS, long term
follow up (median interval of 8.5 years), no significant
impact of colorectal surgery on overall urinary and
sexual functioning was demonstrated. And during TME,
identification and preservation of the pelvic autonomic
nerves were associated with low bladder dysfunction
rates (4.5 vs. 38.5 percent; p<0.001)."”

It was seen in 11(42.3%) out of 26 patients. The SD score
in males ranged from (8-11) and (16-25) in females
respectively. Most of the patients experienced SD at 12
months after surgery.® Sexual activity in women declined
from 59% before treatment to 36%. In men, sexual
activity (82% vs 57%), erectile function (71% vs 24%),
and ejaculatory function (78% vs 32%).%2In a study by
Hendren et. al.,"including the Female Sexual Function
Index (FSFI mean (SD), FSFI and IIEF scores were found
to be 17.5 (11.9) and 29.3 (22.8) respectively. Also, in
another study by Bruheim et al.,” the prevalence of
moderate-severe ED was 86% in the RT+ and 55% in RT-
patients which was statistically significant p<0.001."
SD was found to be more common after APR (87%) than
after LAR or HAR (50 %) with p =0.01.2° But contrary to

the previous study, post-operative SD in this study was
not associated with preoperative RT. In another study
results of higher SD in female (94%)was seen compared
to male (63.9%)."In a recent study by Attaallah et.
al.,?" laparoscopic surgery was found to have better
results than open surgery in terms of SD. The authors
found significantly higher rates of moderate-to-severe
SD in female patients compared to male (38% vs. 52%)
following rectal surgery with curative intent.

The results of this study are better than most of the
previous studies. It could be due to small sample size.
All of the patients in our study received neoadjuvant
chemoradiotherapy and had moderate SD in
females(16-25) whereas the males (8-11) had moderate
to severe sexual dysfunction. The strength of this study
is the use of well-validated instruments for the analysis
of bowel, bladder, and sexual dysfunction. Nevertheless,
the limitation of this study is that preoperative bowel,
bladder, and SD were not registered. Furthermore, large
number of sexually inactive patients (preoperative
and postoperative) could have affected the questions
regarding sexual function.

A Novel technique like laparoscopic surgery is found
to be an acceptable alternative with better results.
This method reduced the intraoperative blood loss and
the transfusion requirement, earlier resumption of
oral intake, and better short term results.?? Similarly,
a recent meta-analysis on robot-assisted rectal
surgery showed better urogenital function than after
laparoscopic rectal surgery.? Embase and the Cochrane
Library were systematically searched in February 2014.
All studies investigating urogenital function after robot-
assisted rectal cancer surgery were identified. The
inclusion criteria for meta-analysis studies required
comparison of robot-assisted with laparoscopic surgery
and the evaluation of urological and sexual function by
validated questionnaire. The outcome was evaluated
using the International Prostate Symptom Score (IPSSAnd
RCT with high ligation vs low ligation of IMA following

Table 3. Comparison of Bowel, Bladder and Sexual dysfunction with different published literature.

. Dysfunction(%)

Authors Year Patients .

Bowel Urinary Sexual
Junginger et al.” 2003 150 Up to 38.5%
Desnoo et al."™ 2006 Up to 90% - -
Bregendahl et al.? 2013 938 41%
Juul T et al.” 2014 796 71.5% - -
Kupsch et al.? 2018 331 55.2%
Present study 2017 26 79.16% 11.5% 42.3%
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anterior resection did not show any effect on defecatory
function.?* Similar results were seen in a Swedish
study, the level high tie did not show any effect on
bowel, bladder, and sexual functions respectively.?In a
study by Chen TY al.? known as low anterior resection
syndrome (LARS, rectal cancer specialists were found
to underestimate the bowel dysfunction symptoms
that truly mattered to the patient and affected their
QoL. Surgical nerve damage is the main factor in the
etiology of pelvic organ dysfunction after rectal cancer
treatment. Therefore, nerve preservation during rectal
cancer surgery needs to be more emphasized in the
daily practice.” Novel techniques like robotic surgery
with the comprehensive surgical technique with an
intact mesorectal fascia?® and intra-operative nerve
stimulation? during dissection helps in the nerve
preservation. Robotic surgery requires skilled manpower
and advanced setup which is not feasible in our
context. So, we still rely either on laparoscopic or open
surgery. Other than these, preoperative neoadjuvant
and postoperative adjuvant therapy also affects the
postoperative outcome. The detail discussion is out of
the scope of this article, interested readers can find
them here.*

There are certain limitations in our study. First, it is a
single center study withsmall sample size. Additionally,
several patients were lost to follow-up. Hereafter,
results should be cautiouslyinterpreted with regard
to the representing patients. Second,postoperative
changes in bowel, bladder and sexual function require
longer observation periodsthan ours to understand the
long-term effects of the procedure.

CONCLUSIONS

High rates of incidence of bowel and sexual dysfunction
were clearly demonstrated by the present study
following surgery for rectal cancer after neoadjuvant
chemoradiotherapy. Further research is warranted
in order to improve the surgical outcome of patients
undergoing surgery for the colorectal malignancies.

ACKNOWLEDGEMENTS

Authors sincerely appreciate all the Faculty members
of Department of Surgery, NAMS Bir Hospital, who
participated in this study with great enthusiasm and
cooperation. Also, we thank Mrs. Bimala Guragain for
her advices during manuscript editing.

REFERENCES

1.

10.

11.

Ferlay ], Colombet M, Soerjomataram I, Dyba T, Randi G,
Bettio M, et al. Cancer incidence and mortality patterns in
Europe: Estimates for 40 countries and 25 major cancers
in 2018. Eur ] Cancer. 2018 Nov;103:356-87. [DOI]

Siegel RL, Miller KD, Jemal A. Cancer statistics, 2019. CA
Cancer ] Clin. 2019 Jan;69(1):7—34. [PubMed

Hawkins AT, Albutt K, Wise PE, Alavi K, Sudan R, Kaiser
AM, et al. Abdominoperineal Resection for Rectal Cancer
in the Twenty-First Century: Indications, Techniques, and
Outcomes. ] Gastrointest Surg. 2018 Aug;22(8):1477-87.

PubMed
Yeom S-S, Park IJ, Jung SW, Oh SH, Lee JL,YoonYS, et

al. Outcomes of patients with abdominoperineal resection
(APR) and low anterior resection (LAR) who had very
low rectal cancer. Medicine. 2017 Oct;96(43):¢8249.

PubMed
Heald R], Ryall RD. Recurrence and survival after total

mesorectal excision for rectal cancer. Lancet. 1986 Jun

28;1(8496):1479-82. [PubMed]

Juul T, Ahlberg M, Biondo S, Emmertsen K], Espin E,
Jimenez LM, et al. International validation of the low

anterior resection syndrome score. Ann Surg. 2014

Apr;259(4):728-34. [PubMed

Juul T, Ahlberg M, Biondo S, Espin E, Jimenez LM, Matzel
KE, et al. Low anterior resection syndrome and quality of

life: an international multicenter study. Dis Colon Rectum.

2014 May;57(5):585-91. [PubMed]

Adam J-P, Denost Q, Capdepont M, van Geluwe B, Rullier
E. Prospective and Longitudinal Study of Urogenital
Dysfunction After Proctectomy for Rectal Cancer. Dis

Colon Rectum. 2016 Sep;59(9):822—-30. [PubMed

Rosen R, Brown C, Heiman ], Leiblum S, Meston C,
Shabsigh R, et al. The Female Sexual Function Index
(FSFI): a multidimensional self-report instrument for the

assessment of female sexual function. ] Sex Marital Ther.

2000;26(2):191-208. [PubMed]

Rosen RC, Riley A, Wagner G, Osterloh IH, Kirkpatrick
J, Mishra A. The international index of erectile function
(IIEF): a multidimensional scale for assessment of erectile

dysfunction. Urology. 1997 Jun;49(6):822—30. [PubMed

Bregendahl S, Emmertsen KJ, Lous ], Laurberg S. Bowel
dysfunction after low anterior resection with and without
neoadjuvant therapy for rectal cancer: a population-
based study. Colorectal Dis. 2013

Sep;15(9):1130-9. [PubMed

cross-sectional


https://doi.org/10.1016/j.ejca.2018.07.005
http://www.ncbi.nlm.nih.gov/pubmed/30620402
http://www.ncbi.nlm.nih.gov/pubmed/29663303
http://www.ncbi.nlm.nih.gov/pubmed/29068989
http://www.ncbi.nlm.nih.gov/pubmed/2425199
http://www.ncbi.nlm.nih.gov/pubmed/23598379
http://www.ncbi.nlm.nih.gov/pubmed/24819098
http://www.ncbi.nlm.nih.gov/pubmed/27505110
http://www.ncbi.nlm.nih.gov/pubmed/10782451
http://www.ncbi.nlm.nih.gov/pubmed/9187685
http://www.ncbi.nlm.nih.gov/pubmed/23581977

Incidence of The Bowel, Bladder, and Sexual Dysfunction Following Surgery for Colorectal Malignancy

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Keane C, Wells C, O’Grady G, Bissett IP. Defining low
anterior resection syndrome: a systematic review of the

literature. Colorectal Dis. 2017 Aug;19(8):713-22.
PubMed

Kupsch ], Jackisch T, Matzel KE, Zimmer ], Schreiber
A, Sims A, et al. Outcome of bowel function following
anterior resection for rectal cancer-an analysis using the
low anterior resection syndrome (LARS) score. Int ]

Colorectal Dis. 2018 Jun;33(6):787—98. [PubMed

Dulskas A, Samalavicius NE. A prospective study of sexual
and urinary function before and after total mesorectal

excision. Int ] Colorectal Dis. 2016 Jun;31(6):1125-30.
DOI

Lange MM, Maas CP, Marijnen CAM, Wiggers T, Rutten
H]J, Kranenbarg EK, et al. Urinary dysfunction after rectal
cancer treatment is mainly caused by surgery. Br J Surg.

2008 Aug;95(8):1020-8. [PubMed

Doeksen A, Gooszen JAH, van Duijvendijk P, Tanis PJ,
Bakx R, Slors JEM, et al. Sexual and urinary functioning
after rectal surgery: a prospective comparative study with
a median follow-up of 8.5 years. Int ] Colorectal Dis. 2011
Dec;26(12):1549-57. [PubMed

Junginger T, Kneist W, Heintz A. Influence of identification
and preservation of pelvicautonomic nerves in rectal cancer
surgery on bladder dysfunction after total mesorectal

excision. Dis Colon Rectum. 2003 May;46(5):621-8.
PubMed

Hendren SK, O’Connor BI, Liu M, Asano T, Cohen Z,
Swallow CJ, et al. Prevalence of male and female sexual
dysfunction is high following surgery for rectal cancer. Ann

Surg. 2005 Aug;242(2):212-23.[PubMed

Bruheim K, Guren MG, Dahl AA, Skovlund E, Balteskard
L, Carlsen E, et al. Sexual function in males after
radiotherapy for rectal cancer. Int ] Radiat Oncol Biol
Phys. 2010 Mar 15;76(4):1012—7. [PubMed

Vironen JH, Kairaluoma M, Aalto A-M, Kellokumpu IH.
Impact of functional results on quality of life after rectal
cancer surgery. Dis Colon Rectum. 2006 May;49(5):568—
78. [PubMed

Attaallah W, Ertekin SC, Yegen C. Prospective study of

sexual dysfunction after proctectomy for rectal cancer.

Asian ] Surg. 2018 Sep 27;41(5):454—61. [PubMed

22.

23.

24

25.

26.

27.

28.

29.

30.

Ohtani H, Tamamori Y, Azuma T, Mori Y, Nishiguchi
Y, Maeda K, et al. A meta-analysis of the short- and
long-term results of randomized controlled trials that
compared laparoscopy-assisted and conventional open

surgery for rectal cancer. ] Gastrointest Surg. 2011 Aug
10;15(8):1375-85. [PubMed

Broholm M, Pommergaard H-C, Gégeniir 1. Possible
benefits of robot-assisted rectal cancer surgery regarding
urological and sexual dysfunction: a systematic review and

meta-analysis. Colorectal Dis. 2015 May;17(5):375-81.
PubMed

Matsuda K, Hotta T, Takifuji K, Yokoyama S, Oku Y,
Watanabe T, et al. Randomized clinical trial of defaccatory
function after anterior resection for rectal cancer with
high versus low ligation of the inferior mesenteric artery.

Br ] Surg. 2015 Apr;102(5):501-8. [PubMed

Kverneng Hultberg D, Afshar AA, Rutegard ], Lange M,
Haapamiki MM, Matthiessen P, et al. Level of vascular
tie and its effect on functional outcome 2 years after
anterior resection for rectal cancer. Color Dis. 2017

Nov;19(11):987-95.[PubMed]

Chen TY, Emmertsen K], Laurberg S. Bowel dysfunction
after rectal cancer treatment: a study comparing the
specialist’s  versus patient’s perspective. BM] Open

[Internet]. 2014 Jan 21;4(1):e¢003374.[PubMed

Lange MM, van de Velde CJH. Long-term anorectal and
urogenital dysfunction after rectal cancer treatment.

Semin Colon Rectal Surg. 2010;21(2):87-94. [DOI

Kyu N, Wan Y, Soo M. Total mesorectal excision for
rectal cancer with emphasis on pelvic autonomic nerve
preservation : Expert technical tips for robotic surgery.

Surg Oncol. 2015;6—-13. [DOI

Bharucha AE, Rao SSC, Shin AS. Surgical Interventions
and the Use of Device-Aided Therapy for the Treatment
of Fecal Incontinence and Defecatory Disorders. Clin

2017  Dec;15(12): 184454,

Gastroenterol

PubMed

Kim JH. Controversial issues in radiotherapy for rectal

Hepatol.

cancer: a systematic review. Radiat Oncol J. 2017 Dec

22;35(4):295-305.[PubMed]

367



http://www.ncbi.nlm.nih.gov/pubmed/28612460
http://www.ncbi.nlm.nih.gov/pubmed/29541896
http://dx.doi.org/10.1007/s00384-016-2549-y
http://www.ncbi.nlm.nih.gov/pubmed/18563786
http://www.ncbi.nlm.nih.gov/pubmed/21922200
http://www.ncbi.nlm.nih.gov/pubmed/12792438
http://www.ncbi.nlm.nih.gov/pubmed/16041212
http://www.ncbi.nlm.nih.gov/pubmed/19880263
http://www.ncbi.nlm.nih.gov/pubmed/16583289
http://www.ncbi.nlm.nih.gov/pubmed/28800864
http://www.ncbi.nlm.nih.gov/pubmed/21557014
http://www.ncbi.nlm.nih.gov/pubmed/25515638
http://www.ncbi.nlm.nih.gov/pubmed/25764287
http://www.ncbi.nlm.nih.gov/pubmed/28544473
http://www.ncbi.nlm.nih.gov/pubmed/24448844
http://dx.doi.org/10.1053/j.scrs.2010.01.005
http://dx.doi.org/10.1016/j.suronc.2015.06.012
http://www.ncbi.nlm.nih.gov/pubmed/28838787
http://www.ncbi.nlm.nih.gov/pubmed/29325395

