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Abstract. Aim: The present phase II study aimed to evaluate
the tolerance and safety of Dixentil, a nutritional supplement
based on zinc with the addition of prebiotics (galactooligosaccharides), tyndalized probiotics (Lactobacillus
acidophilus and L. casei) and vitamins B1, B2 and B6, and
nicotinamide), given as prophylaxis to patients undergoing
pelvic radiotherapy and its efficacy in the prevention and
reduction of radiation-related gastrointestinal disorders.
Patients and Methods: Forty consecutive patients who were
candidates for pelvic radiotherapy received Dixentil before
starting and during radiotherapy. The primary end-point was
to evaluate the safety and tolerance of Dixentil. Secondary
end-points were incidence and severity of radiation-induced
diarrhea and number of patients who discontinued
radiotherapy because of diarrhea. Results: Radiationinduced enteritis occurred in 17 patients, grade I and grade
II diarrhea was documented in 14 and 3 patients
respectively; no grade III or IV diarrhea was observed.
Radiotherapy was discontinued due to treatment-induced
enteritis only in two patients for 6 days. Conclusion: Use of
Dixentil is an easy, safe, and feasible approach to protect
patients against the risk of radiation-induced diarrhea.
The gastrointestinal tract is characterized by tissue with a
high cell turnover and for this reason it is particularly
sensitive to radiation damage (1). Side-effects on the
gastrointestinal tract are common in patients treated with
radiotherapy for abdominal and pelvic neoplasms (2).
Gastrointestinal disorders usually occur after the second
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week of radiotherapy (2); acute symptoms, such as diarrhea
and abdominal pain, develop during pelvic radiotherapy in
25-75% of patients (3). These side-effects may be related to
the appearance of complications such as fatigue,
malabsorption, dehydration, fecal incontinence and
septicemia (2-4); in some cases, gastrointestinal disorders
may result in a suspension of the treatment.
Currently, there exist no approved prophylactic agents for
the prevention of enteritis related to radiotherapy treatment (5).
Recently, probiotic agents have been identified as potential coadjuvants in treatment of intestinal disorders; certain studies
have evaluated their use for the prevention of radiation-related
enteritis and their role in the production of anti-bacterial
substances able to stimulate the immunological activity of the
intestinal mucosa and re-establish a proper microenvironment
(6). Besides probiotic agents, metallic chemical elements such
as zinc seem to assist proper activity of the intestinal mucosa.
In particular, a recent meta-analysis of more than 20
randomized controlled trials regarding diarrhea in children
found zinc to be useful in cases of acute and persistent
diarrhea. The authors showed that zinc supplementation is
positively involved in reducing the duration and frequency of
both severe and persistent diarrhea (7).
Dixentil (Gamfarma srl, Milano, Italy) is a nutritional
supplement based on zinc with the addition of prebiotics
(galacto-oligosaccharides), tyndalized probiotics (Lactobacillus
acidophilus and L. casei) and vitamins B1, B2 and B6, and
nicotinamide, useful for reducing the duration and frequency
of severe and persistent diarrhea. Tyndalized probiotics differ
from common lactic ferments because they are subjected to a
particular pharmaceutical technology, tyndalization, which
consists in their exposure to a temperature of 56˚C for
30 minutes; this technology makes these ferments resistant to
gastric juices, digestive enzymes and bile acids. In this way,
the probiotic bacteria do not require any refrigeration and are
stable for 36 months at room temperature.
Our phase II study aimed to evaluate the tolerance and
safety of Dixentil given as prophylaxis to patients
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undergoing pelvic radiotherapy (with or without associated
chemotherapy), and its efficacy in the prevention and
reduction of radiation-related gastrointestinal disorders.

Patients and Methods
Forty consecutive patients were enrolled in this study, attending the
Radiation Oncology Unit of Florence University (Florence, Italy)
from April 2014 to June 2014. The eligibility criteria for
participation in this phase II study were age >18 years, good
performance status (Eastern Cooperative Oncology Group functional
status ≤ 2) and a diagnosis of endometrial, cervical, anal canal,
colorectal and prostate cancer requiring pelvic radiotherapy in
neo/adjuvant or radical setting (with or without chemotherapy). The
exclusion criteria were any acute or chronic gastrointestinal
condition associated with diarrhea in the month before recruitment
and performance status >2. Patients who were candidates to receive
radiation therapy (radical or neo/adjuvant) for colorectal, cervical,
anal, endometrial and prostate cancer were assigned to receive a
daily 10 ml vial of Dixentil (Gamfarma srl, Milano Italy) starting
from first day of the radiotherapy course until the end of the
scheduled treatment. Each vial contains 500 mg of Galactooligosaccharides, 10 mg of L. casei, 10 mg of Lactobacillus
acidophilus ,10 mg of zinc, 1 mg vitamin B1, 1 mg vitamin B2, 1
mg vitamin B6, and 10 mg nicotinamide. On the first day of
treatment, two oral vials were administered, while on the remaining
days only one vial was administered daily to the patients.
At baseline, patients provided a medical history and underwent
a thorough physical examination. The study participants underwent
clinical evaluation once weekly during the scheduled radiation
therapy course and then 1 month after its completion. During each
visit, clinical symptoms, concomitant medications, and any adverse
events were reviewed, and a physical examination was performed.
Patients and treatment characteristics are described in Table I.
The median prescribed total dose was 63.3 Gy (range=30-80 Gy).
In the urological setting, the median dose was 68.4 Gy (range=3080 Gy), and in the gastrointestinal and gynecological settings, 49.8
Gy (range=45-59.4) and 53.3 Gy (range=44-60 Gy), respectively. In
almost half of the patients, a hypofractionated radiotherapy schedule
was performed (2.70 Gy/day for radical radiotherapy in prostatic
cancer, 2.12 Gy/day for treatment with simultaneous integrated
boost technique). Concomitant chemotherapy with capecitabine for
gastrointestinal cancer and cisplatin for gynecological cancer was
performed in five cases (12.5%).
The primary end-point was to evaluate the safety and tolerance
of Dixentil. Secondary endpoints were to evaluate the incidence and
severity of radiation-induced diarrhea, the number of patients who
discontinued radiotherapy because of diarrhea, and use of
loperamide or other drugs as rescue medication for diarrhea. We
evaluated any possible association between dosimetric volumes and
occurrence of diarrhea. We also analyzed the hypothetical role of
dixentil in diarrhea prevention, even in cases with the least favorable
dosimetric values. Dose constraints used in different settings are
summarized in Table II, and were obtained from various Radiation
Treatment Oncology Group protocols and clinical trials (8-10).
Pelvic radiotherapy was delivered using 3D conformal
radiotherapy techniques, intensity-modulated static techniques
(IMRT-static) and IMRT elicoidal treatments with Tomotherapy
(Accuray, Madison WI USA). For 3D conformal radiotherapy
techniques, a combination of 15 MV and 18 MV photons was used
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Table I. Patients’ and treatment characteristics.
Characteristics
Neoplasm
Urological cancer
Gastrointestinal cancer
Gynecological cancer
Gender
Male
Female
PS
0
1
2
Surgery
Yes
No
Radiotherapy treatment
Radical
Adjuvant
Neoadjuvant
Radiotherapy technique
3D-CRT
IMRT
Tomotherapy
Radiotherapy fractionation
Standard
Hypofractionated
Chemotherapy
Yes
No

No. of patients

%

40
28
6
6

70
15
15

31
9

77.5
22.5

28
11
1

70
27.5
2.5

18
22

45
55

18
18
4

45
45
10

18
17
5

45
42.5
12.5

26
14

65
35

5
35

12.5
87.5

PS: Performance status, 3D-CRT: 3D conformal radiotherapy, IMRT:
intensity-modulated radiotherapy.

with the patient in the supine position, depending on the proximity
of the planning treatment volume (PTV) to the patient’s posterior
skin surface. Multi-leaf collimator (MLC) segments were used if
necessary to optimize the coverage of the PTV by the 95% isodose,
and were then used as a substitute for the wedge using a
multisegment technique. Beam and wedge weightings were
optimized to ensure coverage of the PTV by 95% isodose and
limiting higher isodose levels to less than 107% in accordance with
the International Commission on Radiation Units (ICRU) and
Measurements Report No. 50 guidelines (11). The total X-ray dose
prescribed was between 45 and 80 Gy.
IMRT plans were generated with seven fixed-gantry coplanar
angles (0, 50, 100, 150, 210, 260 and 310) using inverse planning
software (Pinnacle version 9.2, Philips Healthcare, Best, the
Netherlands). The fluence of each modulated field was delivered
with 120-leaf MLC which were 0.5 or 1 cm in width at the isocenter,
using the sliding window technique with 6-15 MV photons. IMRT
optimization was carried out by interactively adapting the objective
dose constraints and their priorities. After optimization, the dose was
calculated using the Anisotropic Analytical Algorithm (version
8.6.15) with a dose calculation grid of 2.5 mm. For treatment
planning with Tomotherapy, CT scans with 3-mm slice thickness at
full bladder and empty rectum were performed, and IMRT elicoidal
plans were calculated with Tomoplan softare (Accuray, Madison WI
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Table II. Dose constraints for small bowel used in different groups of patients.
Neoplasm
Endometrial cancer
Rectal cancer
Anal cancer
Prostate cancer (prostate only)
Prostate cancer (prostate + pelvic lymph nodes)

Dose constraints
V35 <180 cc
V35 <180 cc
V30 <200 cc
Dmax: 52 Gy
V35 <180 cc

V40 <100 cc
V40 <100 cc
V35 <150 cc

40 Gy <30%

V40 <100 cc

V##: Volume receiving ## Gy; Dmax: maximum dose.

USA). Triangulation marks were used to make sure the patient did
not roll and to quickly position the patient in the correct location.
Before each treatment, a 3.5 MV fan beam CT image was acquired
and matched to the planning CT image. If necessary, the patient's
position was corrected.
Diarrhea was evaluated according to the Common Toxicity
Criteria of the National Cancer Institute, version 4.0 (12).

Table III. Incidence and severity of radiation-induced diarrhea.

Urologic cancer
Gastrointestinal cancer
Gynecologic cancer

Grade I

Grade II

21.4%
50%
83%

7.1%
16%
0%

Results
All patients completed the study protocol. The study product
was well-tolerated, and no related adverse events were
reported; no patients discontinued Dixentil. No tumor or
treatment-related deaths or deaths from other causes were
recorded during the period of radiation therapy, and no case
of bacteremia, sepsis, or septic shock was reported.
Radiation-induced enteritis and colitis occurred in 17
patients (42.5%), in particular in eight (28.5%), five (83%),
four (66%) urological, gynecological and gastrointestinal
cases, respectively.
Grade I and grade II diarrhea was documented in 14
(35%) and three (7.5%) patients respectively, no grade III or
IV diarrhea was observed. Grade II diarrhea occurred in
urological and gastrointestinal settings. The incidence and
severity of radiation-induced enteritis are summarized in
Table III.
The highest toxicity occurred at a mean dose of 34 Gy
(30 Gy, 23 Gy and 42 Gy for gynecological, gastrointestinal
and urological patients, respectively), on average 23 days
after starting radiotherapy (19, 18 and 28 days for
gynaecological, gastrointestinal and urological patients,
respectively). Radiotherapy was discontinued due to
treatment-induced enteritis in two patients only (5%) for 6
days. Rescue medication for diarrhea was administered to
eight patients (20%): loperamide was given to six patients,
two patients received a combination of loperamide and lactic
acid. Rescue medication for diarrhea was prescribed for a
mean of 3 days. From a dosimetric point of view, diarrhea
as a toxicity end-point is currently not well-defined. In fact,
when taking into account the dosimetric values from our
series in order to assess any correlation with gastrointestinal

toxicity, we were forced to choose values correlated with
more serious adverse events (e.g. obstruction, perforation,
and fistula). In Table IV, dosimetric parameters in patients
experiencing any grade of diarrhea are reported.
Most radiation-induced enteritis occurred in patients
undergoing 3D conformal radiotherapy (11 patients vs. 6
patients treated with IMRT or Tomotherapy) and treatments
with standard fractionation (only three out of 14 patients who
underwent a hypofractionated schedule presented diarrhea).
The onset of diarrhea can be caused by a different number
of factors; in fact it was reported in almost all patients
treated with chemoradiotherapy (four out of five patients).

Discussion
Our phase II study demonstrates the safety and good
tolerance to Dixentil for the prevention or reduction of both
the incidence and severity of radiation-induced enteritis and
colitis. Indeed, the incidence of diarrhea recorded was
relatively low, or at least in agreement with those published
in the literature (3). Few studies have been published
regarding the use of probiotics in the prevention of radiationinduced diarrhea. To our knowledge, there are only five
human clinical studies published on the prevention of acute
radiation-induced diarrhea using probiotics (13-17) and one
study for the treatment of diarrhea within 4 weeks after
radiotherapy (18).
Salminen and colleagues performed a randomized,
controlled trial to investigate the efficacy of probiotic
supplementation for prevention of radiation-induced diarrhea
compared to only dietary restriction (16). Twenty-one
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Table IV. Dosimetric characteristics small bowel-related in patients with radiation-induced diarrhea.
Patient no.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Neoplasm

Toxicity grade

Rectal cancer
Rectal cancer
Rectal cancer
Anal cancer
Endometrial cancer
Endometrial cancer
Endometrial cancer
Endometrial cancer
Endometrial cancer
Prostate cancer
Prostate cancer
Prostate cancer
Prostate cancer
Prostate cancer
Prostate cancer
Prostate cancer
Prostate cancer

1
2
1
1
1
1
1
1
1
1
1
1
2
1
2
1
1

V30

V35

V40

46 cc
275 cc
166 cc

304 cc
198 cc
1 cc
530 cc
180 cc
305 cc

80 cc
315 cc
182 cc
256 cc
140 cc
0.33 cc
260 cc
148 cc
290 cc

40 Gy

Dmax

20%
0%
24%
18%
69%
20%
52%
50%
48%
54%
42%
63%
54%
54%

V##: Volume receiving ## Gy; Dmax: maximum dose.

patients with cervical or uterine carcinoma received either a
daily dose of live Lactobacillus acidophilus strain during the
whole treatment period or only dietary restriction. The
authors showed less diarrhea and need for rescue medication
in the probiotic group. Delia et al. reported positive results
with the probiotic VSL#3 for preventing radiation-induced
diarrhea (13). They reported a statistically significant
reduction in the incidence of diarrhea, the number of daily
bowel movements, and the time to loperamide use. In their
study, Urbancsek et al. showed patients in the group
supplemented with Lactobacillus rhamnosus needed
antidiarrheal drugs less frequently and the onset of loose
stools was delayed (19).
A meta-analysis involving several trials analyzed the
positive role of zinc supplementation in reducing the
duration and frequency of both severe and persistent
diarrhea, especially in children (7). There are many data
regarding the use of zinc supplementation for mucositis
prevention in patients with head and neck cancer undergoing
radiotherapy, with controversial results (20-22) but to our
knowledge there exist no data to support its use for
prevention of radiation-induced enteritis.
This phase II trial is, therefore, the first study to evaluate
a nutritional supplement based both on zinc, prebiotics,
tyndalized probiotics and vitamins used for reducing the
duration and frequency of severe and or persistent diarrhea.
During the study period, Dixentil was well-tolerated by the
patients. Indeed no patient complained of any difficulties
using this nutritional supplement related to a possible poor
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tolerance to the product. The excellent tolerance is a very
important aspect to be considered, especially in patients who
have olfactory and taste problems during or after
chemotherapy; often these disorders may limit the use of
such supplements.
In a recent report by Banerjee et al. regarding patients
treated for rectal cancer with neoadjuvant intent, a small
bowel V35 (cc of small bowel volume receiving 35 Gy) and
V40 of less than 238 cc and 217 cc, respectively, were
associated with a less than 10% risk of grade 3 or more
acute toxicity (23). When examining the dosimetric
parameters for patients with the onset of diarrhea during
treatment in our study, patients with 'unfavorable'
dosimetric parameters developed a maximum of grade 2
toxicity. Even if based on a low number of patients, we
could then hypothesize that the supplement of Dixentil
during radiation treatment was able to overcome the toxic
effect of radiotherapy.
Only two patients required radiation treatment interruption
for an average of 6 days. This is a very important aspect to
keep in mind because the literature shows that a delay or
lengthening of the total treatment time negatively affects the
overall survival of the patients (24). Dixentil, in addition to
having a positive impact on the incidence and severity of
diarrhea, appears to have a role in delaying the timing of
these disorders. Indeed, the highest grade of toxicity
occurred after a mean of 23 days from the start of
radiotherapy (19, 18 and 28 days for gynecological,
gastrointestinal and urological patients respectively).
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It is important to highlight that four out of five patients
treated with concomitant chemoradiotherapy experienced
diarrhea, which is a confirmation of how chemotherapy
increases the incidence of treatment-related enteritis.
However, even in this sub-type of patient, Dixentil seemed
to reduce the severity of diarrhea (only one patient had grade
II diarrhea) and delay its onset (on average after 19 days of
treatment). Various studies have evaluated the incidence and
temporal pattern of the side-effects of pelvic radiotherapy
with and without chemotherapy association. In those studies,
side-effects appear to have occurred earlier compared to our
results (25, 26). For instance, Gilinsky et al. reported that
diarrhea was encountered in patients receiving abdomen and
pelvic radiotherapy and occurred in approximately 75% of
patients, usually beginning in the second or third week of
radiotherapy (25).
As hypothesized, from our analysis we highlight a higher
occurrence of diarrhea in patients treated with 3D conformal
radiotherapy technique. However, even in these patients,
grade III or IV diarrhea was not observed.
In conclusion, comparing our results with data in the
literature, we can assert that the use of Dixentil allows
reduction of the risk and severity of radiation-induced
diarrhea. This consequently leads to a reduction of radiation
treatment suspension and the need for rescue medication.
Data from our study are encouraging, phase III studies are
needed to confirm these results and to compare Dixentil with
placebo or standard supplementation for the prevention of
radiation-induced diarrhea.

References
1 McGough C, Baldwin C, Frost G and Andreyev HJ: Role of
nutritional intervention in patients treated with radiotherapy for
pelvic malignancy. Br J Cancer 90: 2278-2287, 2004.
2 Hovdenak N, Fajardo LF and Hauer-Jensen M: Acute radiation
proctitis: a sequential clinicopathologic study during pelvic
radiotherapy. Int J Radiation Biol Phys 48: 1111-1117, 2000.
3 Andreyev J: Gastrointestinal complications of pelvic radiotherapy: Are they of any importance? Gut 54: 1051-1054, 2005.
4 Gibson RJ and Keefe DM: Cancer chemotherapy-induced
diarrhea and constipation: mechanism of damage and prevention
strathegies. Support Care Cancer 14: 890-900, 2006.
5 Gibson RJ, Keefe DM, Lalla RV, Bateman E, Blijlevens N, Fijlstra
M, King EE, Stringer AM, van der Velden WJ, Yazbeck R, Elad S,
Bowen JM and Mucositis Study Group of the Multinational
Association of Supportive Care in Cancer/ International Society
of Oral Oncology (MASCC/ISOO): Systematic review of agents
for the management of gastrointestinal mucositis in cancer
patients. Support Care Cancer 21: 313-326, 2013.
6 Ringel Y, Quigley E and Lin H: Using prebiotics in
gastrointestinal disorders. Am J Gastroenterol Suppl 1: 34-40,
2012.
7 Lukacik M, Thomas RL and Aranda JV: A meta-analysis of the
effects of oral zinc in the treatment of acute and persistent
diarrhea. Pediatrics 121: 326-36, 2008.

8 Kachnic LA, Winter K, Myerson RJ, Goodyear MD, Willins J,
Esthappan J, Haddock MG, Rotman M, Parikh PJ, Safran H and
Willett CG: RTOG 0529: a phase II evaluation of dose-painted
intensity modulated radiation therapy in combination with 5fluorouracil and mitomycin-C for the reduction of acute
morbidity in carcinoma of the anal canal. Int J Radiat Oncol Biol
Phys 86: 27-33, 2013.
9 Garofalo MC: RTOG 0822, a phase II evaluation of preoperative
chemoradiotherapy utilizing intensity-modulated radiation
therapy (IMRT) in combination with capecitabine and oxaliplatin
for patients with locally advanced rectal cancer. Int J Radiat
Oncol Biol Phys 81: S3–S4, 2011.
10 Lawton CA, Michalski J, El-Naqa I, Buyyounouski MK, Lee
WR, Menard C, O'Meara E, Rosenthal SA, Ritter M and Seider
M: RTOG GU Radiation oncology specialists reach consensus
on pelvic lymph node volumes for high-risk prostate cancer. Int
J Radiat Oncol Biol Phys 74: 383-387, 2009.
11 Journal of the ICRU Vol 10 No 1 Report 83, Oxford University
Press, 2010.
12 U.S. National Institutes of Health, National Cancer Institute.
Common Toxicity Criteria, version 2.0. Bethesda: National
Institutes of Health, National Cancer, Institute, 1999.
13 Delia P, Sansotta G, Donato V, Frosina P, Messina G, De Renzis
C and Famularo G: Use of probiotics for prevention of radiationinduced diarrhea. World J Gastroenterol 13: 912-915, 2007.
14 Giralt J, Regadera JP, Verges R, Romero J, de la Fuente I, Biete
A, Villoria J, Cobo JM and Guarner F: Effects of probiotic
Lactobacillus casei DN-114 001 in prevention of radiationinduced diarrhea: results from multicenter, randomized, placebocontrolled nutritional trial. Int J Radiat Oncol Biol Phys 71:
1213-1219, 2008.
15 Chitapanarux I, Chitapanarux T, Traisathit P, Kudumpee S,
Tharavichitkul E and Lorvidhaya V: Randomized controlled trial
of live Lactobacillus acidophilus plus Bifidobacterium bifidum
in prophylaxis of diarrhea during radiotherapy in cervical cancer
patients. Radiat Oncol 5: 5-31, 2010.
16 Salminen E, Elomaa I, Minkkinen J, Vapaatalo H and Salminen
S: Preservation of intestinal integrity during radiotherapy using
live Lactobacillus acidophilus cultures. Clin Radiol 39: 435-437,
1988.
17 Timko J: Probiotics as prevention of radiation-induced diarrhea.
J Radiother Pract 9: 201e8, 2010.
18 Osterlund P, Ruotsalainen T, Korpela R, Saxelin M, Ollus A,
Valta P, Kouri M, Elomaa I and Joensuu H: Lactobacillus
supplementation for diarrhoea related to chemotherapy of
colorectal cancer: a randomised study. Br J Cancer 97: 1028e34,
2007.
19 Urbancsek H, Kazar T, Mezes I and Neumann K: Results of a
double-blind, randomized study to evaluate the efficacy and
safety of Antibiophilus in patients with radiation-induced
diarrhoea. Eur J Gastroenterol Hepatol 13: 391-396, 2001.
20 Silverman JE, Weber CW, Silverman S Jr., Coulthard SL and
Manning MR: Zinc supplementation and taste in head and neck
cancer patients undergoing radiation therapy. J Oral Med 38: 146, 1983.
21 Ripamonti C, Zecca E, Brunelli C, Fulfaro F, Villa S, Balzarini
A, Bombardieri E and De Conno F: A randomized, controlled
clinical trial to evaluate the effects of zinc sulfate on cancer
patients with taste alterations caused by head and neck
irradiation. Cancer 82: 1938-1945, 1998.

5691

ANTICANCER RESEARCH 35: 5687-5692 (2015)
22 Sangthawan D, Phungrassami T and Sinkitjarurnchai W: A
randomized double-blind, placebo-controlled trial of zinc sulfate
supplementation for alleviation of radiation-induced oral
mucositis and pharyngitis in head and neck cancer patients. J
Med Assoc Thai 96: 69-76, 2013.
23 Banerjee R, Chakraborty S, Nygren I and Sinha R: Small bowel
dose parameters predicting grade ≥3 acute toxicity in rectal
cancer patients treated with neoadjuvant chemoradiation: an
independent validation study comparing peritoneal space versus
small bowel loop contouring techniques. Int J Radiat Oncol Biol
Phys 85: 1225-1223, 2013.
24 Ippoliti C: Antidiarrheal agents for the management of
treatment-related diarrhea in cancer patients. Am J Health Syst
Pharm 55: 1573-1580, 1998.

5692

25 Ohno T, Kato S, Wakatsuki M, Noda SE, Murakami C,
Nakamura M and Tsujii H: Incidence and temporal pattern of
anorexia, diarrhea, weight loss, and leukopenia in patients with
cervical cancer treated with concurrent radiation therapy and
weekly cisplatin: comparison with radiation therapy alone.
Gynecol Oncol 103: 94-99, 2006.
26 Gilinsky NH, Burns DG, Barbezat GO, Levin W, Myers HS and
Marks IN: The natural history of radiation-induced
proctosigmoiditis: An analysis of 88 patients. Q J Med 52: 4053, 1983.

Received June 22, 2015
Revised July 16, 2015
Accepted July 20, 2015

