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Introduction

It is well established that Esophageal Cancer (EC) is fatal due
to its aggressive nature, while its incidence is assumed to in-
crease in the coming years [1]. The early diagnosis is crucial for
survival [2], but the prognosis remains poor within the 5-year
survival to be rare [3]. EC is divided into two major histological
subtypes, Squamous Cell Carcinoma (SCC) and esophageal Ad-
eno Carcinoma (AC). The incidence rate of SCC is more common
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Abstract

Esophageal Cancer (EC) has the sixth-worst prognosis
because of its aggressiveness and poor survival. Patients
with EC are malnourished due to anorexia, dysphagia, pain,
and hypercatabolic state, which results in cancer cachexia
and high mortality rates. Oral feeding usually remains inad-
equate to cover nutritional needs, while Enteral Nutrition
(EN) remains the recommended solution. Here, we report
on a 78-year-old male diagnosed with tumor of the esopha-
gus with dysphagia and cachexia under opioid therapy, who
fed on Percutaneous Endoscopic Transgastric Jejunostomy
(PEG-J) after undergoing surgery. In contrast with the usual
clinical practice for semi-elemental formulas via jejunos-
tomy, we fed with a polymeric solution to cause temporar-
ily normal defecation in the presence of morphine-induced
constipation. The family decided to administer hemp oil to
the patient alternatively with morphine. Surprisingly, the
polymeric formula was well tolerated, weight and muscle
mass increased, and nutrition indices improved. In addition,
the use of hemp oil contributed to pain alleviation. Follow-
ing this experimental approach, the patient gained weight,
sarcopenia was revoked in a short time, as depicted from
the computed tomography, and tumor size was reduced by
30%. The clinical observation in this study poses questions
about the potential benefits of hemp oil in cancer patients.

in Asia (79%), whereas AC occurs more frequently in Western
nations [4,5]. Sex, advancing age, white race, gastroesophageal
reflux disease, Barrett’s esophagus, obesity, and smoking are
some of the risk factors for AC [6]. Furthermore, smoking and
alcohol consumption are the dominant causes of SCC [7].

Dysphagia is a prominent symptom in more than 90% of pa-
tients [8], with 40-80% suffering from weight loss, chest discom-
fort, burning retrosternal pain, nausea, and malnutrition at the
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initial diagnosis [9] , a fact that is associated with shorter sur-
vival [10, 11]. Given the late symptomatic manifestations of EC,
many patients are diagnosed with advanced disease, resulting
in poor survival rates [12]. Esophageal obstruction is the lead-
ing cause of malnutrition in these patients. Malnutrition occurs
by reduced energy and protein intake and leads to imbalances
in body composition. More specifically, malnourished patients
appear to have decreased fat-free mass, whereas the fat mass
could be stable. As EC probably will result in permanent ana-
tomical change, focus on nutritional aspects is required. When
oral feeding is not feasible, EN through ostomies is recommend-
ed to improve nutritional status. EN is well tolerated by most
patients, while early administration significantly improves nutri-
tional status [13,14]. A study in patients with EC under neoadju-
vant chemotherapy and jejunostomy showed that EN increased
serum albumin levels and modified Glasgow prognostic score.
Additionally, a significant reduction in total serum protein, albu-
min, hemoglobin concentrations, and prognostic nutritional in-
dex occurred in patients without jejunostomy [15]. The present
paper intends to highlight the benefits of a polymeric solution
and hemp oil to a patient diagnosed with EC, malnutrition, and
Morphine-Induced Constipation (MIC), fed with jejunostomy.

Case presentation

A 78-year-old male was diagnosed with EC (leiomyosar-
coma) at an advanced stage, with symptoms of dysphagia
and cancer cachexia. Leiomyosarcoma constitutes about 0.5%
of the malignant neoplasms of the esophagus. It is character-
ized by elongated cells forming interlaced bundles and possibly
arises from the muscularis mucosa [16]. His physical examina-
tion was unremarkable. He had no loss of appetite but a loss of
weight (Body Mass Index 19,1). A Computed Tomography (CT)
scan showed a soft tissue mass in the area of the hepatogas-
tric ligament and the physicians decided to remove the tumor.
The surgery revealed mass infiltration in the aortic artery and in
descending thoracic aorta, thus surgical resection was not pos-
sible. Chemotherapy and radiotherapy were the second thera-
peutic option, because of hematological toxicities, the patient
did not complete the cycles. The palliative care included drug
treatment with antibiotics and morphine patches and medical
nutrition therapy with semi-elemental formula via jejunostomy
according to patients’ needs. The morphine prescription caused
MIC and further discomfort. To improve intestinal motility, the
flow of the semi-elemental solution was reduced and gradually
stopped, and experimentally replaced with a polymeric solution
in combination with a pharmaconutrient (hemp oil). Gradually
weight and muscle mass increased, nutrition indices improved
and tumor size reduced by 30% (6.3 cm initial diameter versus
4.5 cm five months later).

Discussion/conclusion

The jejunum cannot digest macronutrients due to the lack of
pancreatic enzymes and bile acids, while its dominant function
is the absorption of nutrients. Nutritional support in patients
with jejunostomy is provided via semi-elemental solutions.
These formulas contain easily absorbed oligopeptides (oligosac-
charides and medium-chain triglycerides).

Anticancer therapies in late stages usually include opioids for
pain relief. Though, opioid drugs are known to inhibit gastric
emptying and peristalsis, delay the absorption of medications

and increase the absorption of fluids. Morphine increases the
Aquaporin-3 (AQP3) expression in the colon and promotes wa-
ter absorption from the luminal to the vascular side. The lack
of fluid in the intestine leads to constipation [17]. Cannabis is
an alternative analgesic treatment with positive effects in pain
alleviation for cancer patients [18]. Cannabinoids are chemi-
cal compounds that affect neurotransmitter release and could
be helpful for patients with chronic pain from inflammatory or
neuropathic conditions [19]. However, there is insufficient evi-
dence in the literature regarding the effects of cannabis on in-
testinal motility and stool frequency [20].

In this case, the choice of the polymeric formula was based
on the theory of macronutrient insufficient absorption and
the adverse effect of diarrhea as a consequence. Primarily, we
planned to relieve the discomfort from constipation for a short
time, without drugs the -patient’s wish- and then return in the
semi-elemental solution. When the patient gained weight from
the first week and, at the same time, tended to have normality
in his bowel habits, we decided to continue this practice.

Sarcopenia was an additional problem we had to manage.
It is a syndrome, characterized by a decline of skeletal muscle
plus low muscle strength and/or physical performance and is
associated with poor physical function, lower quality of life, sur-
gical complications, cancer progression, and reduced survival
[21,22]. Sarcopenia is defined as a Skeletal Muscle Index (SMI)
lower than the selected cut-off value. Our patient underwent
a CT scan after the initial diagnosis. The total skeletal muscle
visualized at the level of the L3 vertebra and SMI measured at
36cm?, value much lower than the cut-offs (SMI < 55 cm? /m? in
males and < 39 cm? /m? in females)[20] .

SMI=92982/162*=36 <556

Figure 1: Cross-sectional computed tomographic image at the
third lumbar vertebral level after cancer diagnosis (June 2017).
SMI 36.8 cm2. Muscle mass is depicted with red color whereas
grey is fat mass and organs’ tissue. Skeletal muscle area was quan-
tified using the threshold values of —29 to 150 Hounsfield units
(Slice-O-Matic 4.3 software; TomoVision Montreal, QC, Canada).

Repeat CT scan five months later showed an increased SMI,
even if it was still lower than the normal values (Figure 2).
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Figure 2: Cross-sectional computed tomographic image at the
third lumbar vertebral level five months after cancer diagnosis
(November 2017). SMI 42 cm?.

The continuous screening and quantitative assessment of
patients’ nutritional intake helped to improve the overall condi-
tion and offered a better quality of life. His positive response
to experimental nutritional intervention showed improved nu-
tritional status, muscle mass, stool frequency, and consistency.
These results are in accordance with Boland’s 1986, which test-
ed a non-elemental formula in undernourished patients with
cystic fibrosis with no complications resulting from jejunostomy
feeding [23].

This clinical case highlighted the importance of individualized
nutritional therapy and gave an alternative option for cancer
patients with jejunostomy and MIC. Further studies are needed
to investigate the use of polymeric solutions in the jejunum and
the possible benefits of cannabis (hemp oil) in cancer patients.

Acknowledgments

We would like to express our sincere gratitude to Nikolaos
Mainas, who contributed with the SliceOMatic version 4.3 soft-
ware to segment and analyze the medical images.

Conflict of interest: None declared.
Funding information : None declared
References

1. Malhotra GK, Yanala U, Ravipati A, Follet M, Vijayakumar M, et
al. Global trends in esophageal cancer. J Surg Oncol [Internet].
2017; 115: 564-579.

2. Arnal MJD. Esophageal cancer: Risk factors, screening and en-
doscopic treatment in Western and Eastern countries. World J
Gastroenterol. 2015; 21: 7933.

3. Castro C, Bosetti C, Malvezzi M, Bertuccio P, Levi F, et al. Patterns
and trends in esophageal cancer mortality and incidence in Eu-
rope (1980-2011) and predictions to 2015. Ann Oncol Off J Eur
Soc Med Oncol. 2014; 25: 283-290.

4, Bollschweiler E, Wolfgarten E, Gutschow C, Holscher AH. Demo-
graphic variations in the rising incidence of esophageal adeno-
carcinoma in white males. Cancer. 2001; 92: 549-555.

5. Arnold M, Soerjomataram |, Ferlay J, Forman D. Global incidence
of oesophageal cancer by histological subtype in 2012. Gut.
2015; 64: 381-387.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Rubenstein JH, Shaheen NJ. Epidemiology, Diagnosis, and Man-
agement of Esophageal Adenocarcinoma. Gastroenterology.
2015; 149: 302-317.el.

Pandeya N, Olsen CM, Whiteman DC. Sex differences in the pro-
portion of esophageal squamous cell carcinoma cases attribut-
able to tobacco smoking and alcohol consumption. Cancer Epi-
demiol. 2013; 37: 579-584.

Moses FM. Squamous cell carcinoma of the esophagus. Natural
history, incidence, etiology, and complications. Gastroenterol
Clin North Am. 1991; 20: 703-716.

Larrea J, Vega S, Martinez T, Torrent JM, Vega V, et al. [The nu-
tritional status and immunological situation of cancer patients].
Nutr Hosp. 1992; 7: 178-184.

Blum D, Stene GB, Solheim TS, Fayers P, Hjermstad MJ, et al.
Validation of the Consensus-Definition for Cancer Cachexia and
evaluation of a classification model--a study based on data from
an international multicentre project (EPCRC-CSA). Ann Oncol Off
J Eur Soc Med Oncol. 2014; 25: 1635-1642.

Martin L, Senesse P, Gioulbasanis |, Antoun S, Bozzetti F, et al.
Diagnostic criteria for the classification of cancer-associated
weight loss. J Clin Oncol. 2015; 33: 90-99.

Steenhagen E, van Vulpen JK, van Hillegersberg R, May AM,
Siersema PD. Nutrition in peri-operative esophageal cancer
management. Expert Rev Gastroenterol Hepatol. 2017; 11:663-
672.

Tapia J, Murguia R, Garcia G, de los Monteros PE, Ofiate E. Je-
junostomy: techniques, indications, and complications. World J
Surg. 1999; 23: 596-602.

Muscaritoli M, Arends J, Bachmann P, Baracos V, Barthelemy N,
et al. ESPEN practical guideline: Clinical Nutrition in cancer. Clin
Nutr. 2021; 40: 2898-2913.

Nagata K, Tsujimoto H, Nagata H, Harada M, Ito N, et al. Nutri-
tional benefit of laparoscopic jejunostomy during neoadjuvant
chemotherapy for obstructing esophageal cancer. Mol Clin On-
col. 2019; 11: 612-616.

Patricia S, Saikat D, Rajesh B, Rajesh |, Selvamani B, et al. Rare
Cause of Stricture Esophagus-Sarcoma: A Case Report and Re-
view of the literature. Case Rep Gastrointest Med . 2011; 2011:
192423.

Sizar O, Genova R, Gupta M. Opioid-Induced Constipation. Stat-
Pearls. 2022.

Borgelt LM, Franson KL, Nussbaum AM, Wang GS. The pharma-
cologic and clinical effects of medical cannabis. Pharmacothera-
py. 2013; 33: 195-209.

Byars T, Theisen E, Bolton DL. Using Cannabis to Treat Cancer-
Related Pain. Semin Oncol Nurs. 2019; 35: 300-309.

Arends J, Bachmann P, Baracos V, Barthelemy N, Bertz H, et
al. ESPEN guidelines on nutrition in cancer patients. Clin Nutr.
2017; 36: 11-48.

Chindapasirt J. Sarcopenia in Cancer Patients. Asian PacJ Cancer
Prev. 2015; 16: 8075-8077.

Prado CMM, Lieffers JR, Bowthorpe L, Baracos VE, Mourtzakis
M, et al. Sarcopenia and physical function in overweight pa-
tients with advanced cancer. Can J Diet Pract Res. 2013; 74: 69-
74.

Boland MP, Stoski DS, MacDonald NE, Soucy P, Patrick J. Chronic
jejunostomy feeding with a non-elemental formula in under-
nourished patients with cystic fibrosis. Lancet (London, Eng-
land). 1986; 1: 232-234.

Annals of Gastroenterology and the Digestive System



