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Abstract

Chagas’ disease is caused by the infection of the protozoan Trypanosoma cruzi with important impairment of esophageal function. Manifestations of the disease
include changes in esophageal motility and megaesophagus, with symptoms of dysphagia and regurgitation, caused by nerve cells loss in the esophageal myenteric
plexus. Although the motility of pharynx, upper esophageal sphincter and a short segment of the proximal esophagus are controlled by the central nervous
system rather than by the myenteric plexus impairment in bolus transport through the thoracic esophagus may affect the pharyngeal and upper esophageal
sphincter transit. We conducted a review of the literature concerning changes in contractions and transit in the pharynx, upper esophageal sphincter and proximal
esophagus in patients with Chagas’ disease. No data about the amplitude of pharyngeal contraction in Chagas’ disease were found in the literature. Pharyngeal
transit time is longer and the electromiographic activity of the suprahyoid muscles with swallows decrease in Chagas® disease patients compared with healthy
individuals. The upper esophageal sphincter pressure is increased, and the amplitude of contractions in proximal esophagus seems to be comparable to healthy
controls. These results strongly suggest that Chagas’ disease is associated with functional changes in the pharynx and upper esophageal sphincter.

Keywords: Chagas’ disease; Megaesophagus; Pharynx; Upper esophageal sphincter; Esophageal contraction; Dysphagia

Abbreviations Considering the involvement of the central nervous system in
UES: Upper Esophageal Sphincter; HRM: High-Resolution chrqnic Qhagas’ disease, there is a discr.ete .and unspeci_ﬁc functional
Manometry cortical disorder that does not cause significant functional damage
. [9,10], excepted in case of reactivation of chronic disease, which is
Introduction more commonly reported in immunesupressed patients [10]. As
Chagas’ disease (American trypanosomiais), caused by the  the central nervous system is spared, functional changes of the
infection of the protozoan T. cruzi, affects about 6-8 million people  pharynx, UES and proximal esophagus during swallowing are not
worldwide [1-3]. The disease causes important changes in the heart  expected. However, with impaired esophageal motility caused by
and digestive tract. Chronic cardiomyopathy is the most serious  lower esophageal sphincter achalasia and changes in esophageal
manifestation of the disease and an important health concern in  contractions upon deglutition [5], the pharyngeal-esophageal
endemic areas [1,2]. The most severe manifestations involving  coordination and transit may alter, and perhaps explain the proximal
the digestive tract are megaesophagus and megacolon [1,2]. The  dysphagia referred by some patients.
esophageal involvement in Chagas’ disease may be of low intensity
[4] or cause megaesophagus, dysphagia, regurgitation and esophageal
motility changes typical of achalasia [5], consequence of significant
damage of the esophageal myenteric plexus (Auerbach’s plexus), with
degeneration and reduction in the number of intrinsic neurons [5,6].

The aim of this review is to describe results about the pharyngo-
esophageal transit and contractions evaluation in patients with
Chagas™ disease. Publications from 1990 to 2019 about pharyngeal,
upper esophageal sphincter (UES) and proximal esophageal transit
and contractions in patients with Chagas’ disease were selected.

Neurons of the myenteric plexus control the motility of the
middle and distal esophagus and are present in higher numbers
from the proximal to the distal esophagus [6]. In the pharynx, Upper
Esophageal Sphincter (UES) andin a short segment of the proximal
esophagus, the motility is controlled by the central nervous system
[7,8]. Esophageal peristalsis in the cervical esophagus is mediated by
vagal fibers that have direct contact with the striated muscle [8].

Pharynx, upper esophageal sphincter and proximal
esophagus in chagas’ disease

So far, the pharyngeal contraction in Chagas’ disease has not
been enough studied. One study reported one patient with weak
pharyngeal contraction among 22 patients with Chagas’ disease,
measured by High-Resolution Manometry (HRM) [11]. There are
other investigations of esophageal motility in Chagas’ disease using
Citation: Dantas RO. The Pharyngo-Esophageal Transition Zone in  high-resolution manometry, however they did not mentioned cervical

Chagas’ Disease. Clin Gastroenterol Int. 2020; 2(2): 1013. esophagus, UES or pharynx [12-16]. This methodology is essential
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The duration of pharyngeal transit, measured by video fluoroscopy,
is longer in Chagas’ disease patients compared with controls after
*Corresponding  author: Roberto Oliveira Dantas, Ribeirdo  swallowing of 10 mL bolus (0.44 % 0.10s vs. 0.37 + 0.11s for liquid
Preto Medical School, University of Sdo Paulo Av. Bandeirantes bolus; 0.46 + 0.12s, vs. 0.37 + 0.07s for paste bolus, p=0.04) [17]. There
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seen in healthy subjects [18]. The sequence of events of pharyngeal
swallowing of patients with Chagas’ disease did not differ from that of
normal subjects [19].

The UES pressure in Chagas’ disease patients withoutabnormalities
upon radiologic esophageal examination, measured at the point of
highest pressure, is higher than in normal volunteers (Chagas: 142.8
+ 47.4 mmHg; volunteers: 113.0 + 46.0 mmHg, p<0.05) [20]. Similar
results, in terms of comparison with normal volunteers, were seen in
patients with esophageal radiologic involvement (Chagas: 74.9 + 24.4
mmHg; volunteers: 52.4 + 18.0 mmHg) [21]. These results may be
explained by the use of the rapid pull-through (instead of the station
pull-through) technique. In this method, the water-perfused catheter
is withdrawn rapidly, which would increase the response of the
sphincter with the catheter movement. Considering this explanation,
the UES would have hyper sensitivity to the catheter movement;
however, other study showed the same results with the station pull-
through technique [22], and another study reported that the UES
pressure increased with the catheter movement in normal volunteers
but not in Chagas’ disease patients [23]. In studies conducted in
Europe, 10% to 36% of Chagas’ disease patients had hypertensive UES
[24,25]. These results suggested that the UES pressure is increased in
some patients with Chagas’ disease, but not in all of them. The factors
which determine the increase in UES pressure are not known, but
megaesophagus with food retention may be one of them, situation to
avoid pharyngeal reflux from esophagus.

Contractions of the proximal esophagus following the pharyngeal
contractions after a wet swallow are delayed in patients with Chagas’
disease [26-28]. Proximal esophageal contraction had normal
amplitude in some investigations [26,29-32] and decreased amplitude
in another [27], which may depend on the grade of esophageal
involvement by the disease, esophageal dilatation or not.

Scintigraphic studies of pharyngeal-esophageal transit revealed
longer pharyngeal clearance time for paste and liquid bolus and slower
esophageal filling rate for liquid bolus in patients with esophageal
manifestations of Chagas’ disease [33,34]. The pharyngeal transit
time is affected with the changes in bolus volume and consistency in
Chagas’ disease, but not in normal volunteers [18].

The impairment of pharyngeal transit in Chagas’ disease patients
may influence water ingestion. These patients required more time
to drink a volume of water, and higher number of swallows, showed
lower swallowing rate, and took smaller volume in each swallow
compared with controls [27,35], however this difficult is more likely
to be consequent of the esophageal involvement by the disease.

Individuals with megaesophagus caused by Chagas’ disease had
reduced electromyographic activity of the suprahyoid muscles during
swallows and a greater recruitment of the suprahyoid musculature
[36], which may be the cause of longer pharyngeal transit. Results
about changes in pharyngo-esophageal transition in Chagas’ disease
are summarized in Table 1.

Discussion
Carlos Chagas described in 1909 the disease which has his name.
He described the etiologic agent, the parasite and its life cycle. The

disease is endemic in Latin America but affect people in Europe,
North America, Japan and Australia [12,24,25,37,38].

The infection by T. cruzi causes in the digestive tract the
impairment of the myenteric plexus which is between the longitudinal

Table 1: Summary of the results of the evaluation of Pharyngo-esophageal
transition zone transit and pressure in Chagas’ disease.

Longer pharyngeal transit [17,33,34]

Longer time for water ingestion [27,37]

Decrease in electromiographic activity of the suprahyoid muscles [36]

Increase in upper esophageal sphincter pressure [20-25]

Normal amplitude of the proximal esophageal contractions [26,29-32]

Delayed propagation of peristaltic contractions from pharynx to proximal

esophagus [26-28]

and circular smooth muscles, and affects saliva production, esophagus,
stomach, gallbladder, small bowel and large bowel [5,39]. Functional
manifestations of Chagas™ disease in the esophagus include achalasia
of the lower esophageal sphincter, aperistalsis and dilatation. There
is no evidence of clinically relevant impairment in the pharynx and
upper esophageal sphincter area, since it is composed of striated
muscle and are under the control of central nervous system [8,40].
This is true even in the chronic phase of the disease [5,9,10,39]. The
esophagus is more intensely affected from proximal to the distal
direction, since the striated muscle is gradually replaced by smooth
muscle and the myenteric plexus increases in importance. Sensory
input has influence in the modulation and initiation of the swallowing
sequence [41,42]. There are no results about the evaluation of oral
and pharyngeal sensitivity in Chagas’ disease; however the results of
pharyngeal adaptation to bolus volume and consistency [18] and the
timing of pharyngeal swallow events [19] suggest that the sensory
input is not affected by the disease.

Esophageal dysmotility represents an obstacle for the bolus transit
through the esophagus. An increase in bolus transit time is observed
from oral cavity to proximal esophagus, through the pharynx and
UES [17,33]. The increase in bolus transit duration is associated with a
delay in proximal esophageal contraction after the onset of pharyngeal
contraction [26-28]. Since contractions occur at the bolus tail,
delayed contractions represent delay in bolus transport. In addition,
decrease in suprahyoid muscles activity is observed [36], which lead
us to assume that this may be an adaptation to prevent more severe
dysphagia, and consequently difficulty swallowing, caused by altered
bolus transport through the esophagus and esophageal stasis.

Changesin consistency may facilitate food ingestion [43]. Although
changes in bolus volume do not cause changes in pharyngeal transit
or pharyngeal pressure amplitude, pharyngeal transit time increases
with increase in bolus consistency, without changes in pharyngeal
pressure wave [44]. A slow pharyngeal transit may cause difficult in
drink water [27,35], although megaesophagus is more likely to cause
the symptom. In patients with Chagas’ disease swallowing rate adapts
to change in bolus volume and consistency, which is not observed in
health volunteers [18]. The pharyngeal epithelium is richly innervated
by sensory fibers [41], with permitted that oropharyngeal swallowing
process to be modulated, both volitionally and in response to different
sensory stimuli.

Studies of the pharyngo-esophageal transition are important
to understand the pharyngeal and UES behavior in situations
of esophageal motility problems such as achalasia of the lower
esophageal sphincter. For example, the increase in intra bolus pressure
[45]. Observed in patients with cricopharyngeus bar [46] and Zenker
diverticulum [47], may be caused by an impairment of the UES
opening. However, it is not clear yet whether chagasic megaesophagus
is associated with Zenker’ diverticulum [48] or increase in intra bolus
pressure. In idiopathic achalasia one investigation observed Zenker’s
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diverticulum in more than 10% of cases [49]. The modern HRM could
be very useful in the evaluation of pharynx of patients with Chagas’
disease. In idiopathic achalasia hypertonic contraction in pharynx
and increased residual pressure in UES was observed [50]. Also, the
possible participation of the reflux of the material from the esophagus
to the pharynx and its aspiration to the airways, seen in at least 78% of
patients with megaesophagus, needs further investigation [51].

References

1.

Lidani KCF, Andrade FA, Bavia L, Damasceno FS, Beltrame MH, Messias-Reason IJ,
et al. Chagas’ disease: from discovery to a worldwide health problem. Front Public
Health. 2019;7(Article 166): 1-13.

20.

21

22.

23.

24.

Dantas RO. Upper esophageal sphincter pressure in patients with Chagas’ disease and
primary achalasia. Braz ] Med Biol Res. 2000;33(5):545-51.

. Lobo CJN, Dantas RO. Comparison of methods for recording esophageal sphincter

pressures in Chagas’ disease. Acta Gastroent Latinoam. 1994;24:105-11.

Crema E, Oliveira RM, Werneck AM, Pastore R, Martin Junior A, Silva AA. Avalia¢ao
eletromanométrica do esfincter superior do esofago em portadores da forma
indeterminada da doenga de Chagas. Rev Soc Bras Med Trop. 2006;39(2):156-8.

Dantas RO, Gonzaga GC, Santos CM, Cassiani RA. Influéncia da movimentagao
do cateter de manometria na pressao do esfincter superior do esdfago na doenga de
Chagas. GED 2006;25(1):5-10.

PinazoMJ, Lacima G, Elizalde JI, Posada EJ, Gimeno F Aldasoro E, et al.

2. Bern C. Chagas’ disease. N Engl ] Med. 2015;373(5):456-66. Characterization of digestive involvement in patients with chronic T. cruzi infection

in Barcelona, Spain. PLoS Negl Trop Dis. 2014;8(8):e3105.

3. Perez-Molina JA, Molina I. Chagas disease. Lancet. 2018;391(10115):82-94.

) 25. Sanchez-Montalva A, Moris M, Mego M, Salvador F, Accarino A, Ramirez K, et

4. Dantas RO, Deghaide NHS, Donadi EA. Esophageal manometric and radiologic al. High resolution manometry in patients with Chagas™ disease: a cross sectional
findings in asymptomatic subjects with Chagas disease. J Clin Gastroenterol. evaluation. PLoS Negl Trop Dis. 2016;10(2):¢0004416
1999;28(3):245-8.

o ) ) ) ) ) 26. Ramos RI, Varrica LMM, Dantas RO. Differences in response of the proximal

5. Oliveira RB, Troncon LE, Dantas RO, Meneghelli UG. Gastrointestinal manifestations esophagus to wet swallows in patients of Chagas’ disease and idiopathic achalasia. Dis
of Chagas’ disease. Am ] Gastroenterol. 1998;93(6):884-9. Esophagus. 2006;19(5):401-5

6. Koberle E. Chagas’ disease and Chagas’ syndrome: The pathology of American 27. Dantas RO, Alves LMT, Cassiani RA, Santos CM. Clinical measurement of swallowing
trypanosomiasis. Adv Parasitol. 1968;6:63-116. and proximal esophageal contractions in Chagas’ disease. Esophagus. 2009;6(4):231-

7. Lang IM. Brain stem control of the phases of swallowing. Dysphagia. 2009;24(3):333- 6.

48. 28. Dantas RO, Alves LMT, Nascimento WV. Effect of bolus volume on proximal

8. Miller L, Clavé P, Farré R, Lecea B, Ruggieri MR, Ouyang A, et al. Physiology of esophageal contractions of patients with Chagas’ disease and patients with idiopathic
the upper segment, body and lower segment of the esophagus. Ann N Y Acad Sci. achalasia. Dis Esophagus. 2010;23(8):670-4.
2013;1300:261-77. 29. Dantas RO, Aprile LRO. Esophageal contractions in Chagas’ disease and in idiopathic

9. Wackermann PV, Fernandes RME Elias Junior J, Santos AC, Marques-Junior W, achalasia. J Clin Gastroenterol. 2005;39(10):863-8.

Barreira AA. Involvement of the central nervous system in the chronic form of 30. Dalmazo J, Dantas RO. Esophageal contractions after wet and dry swallows in
Chagas’ disease. ] Neurol Sci. 2008;269(1-2):152-7. patients with esophagitis, Chagas’ disease and idiopathic achalasia. Gastroenterol Res.

10. Pittella JEH. Central nervous system involvement in Chagas’ disease: a hundred-year- 201053(4):156-62.
old history. Trans R Soc Trop Med Hyg. 2009;103(10):973-8. 31. Dantas RO, Aprile LRO. Proximal and distal esophageal contractions in patients with

11. Cabral DMG, Abrahao-Junior L], Marques CHD, Pereira BB, Pedrosa RC. vigorous or classic esophageal Chagas’ disease. Arq Gastroenterol. 2005;42(1):9-12.
Oropharyngeal dysphagia in patients with chronic Chagas’ disease: phonoaudiological, 32. Dantas RO, Aprile LRO, Aben-Athar CG, Miranda ALM. Esophageal striated muscle
videofluoroscopic, and manometric evaluations. Acta Fisiatrica. 2015;22(1):24-9. contractions in patients with Chagas’ disease and idiopathic achalasia. Braz ] Med Biol

12. Roure S, Valerio L, Valles X, Morales B, Garcia Diaz MI, Pedro-Botet ML, et al. Res. 2002;35(6):677-83.

Oesophageal motility disorders in infected immigrants with Chagas disease in a non- 33. Souza MAN, Dantas RO, Oliveira RB, Braga FJHN. A scintigraphic study of
endemic European area. United European Gastroenterol J. 2016;4(4):614-20. oropharyngeal swallowing dynamics in Chagas’ disease. Neurogastroenterol Motil.

13. Vicentine FPP, Herbella FAM, Allaix ME, Silva LC, Patti MG. High-resolution 2000;12(4):335-41.
manometry classifications for idiopathic achalasia in patients with Chagas™ disease 34. Gomes FR, Secaf M, Kubo TTA, Dantas RO. Oral and pharyngeal transit of a paste
esophagopathy. J Gastrointest Surg. 2014;18(2):221-4. bolus in Chagas’ disease. Dysphagia. 2008;23(1):82-7.

14. Vicentine FPP, Herbella FA, Allaix ME, Silva LC, Patti MG. Comparison of idiopathic 35. Dantas RO, Casssiani RA, Santos CM, Alves LMT. Water ingestion dynamics in
achalasia and Chagas™ disease esophagopathy at the light of high resolution patients with achalasia: influence of sex and age. Arq Gastroenterol. 2018;55(Suppl
manometry. Dis Esophagus. 2014;27(2):128-33. 1):25-9

15. Remes-Troche IM’ Torres-Aguillera M, AnAtonio-Cer KA: VaquAlez-A]imAenez G, 36. El Garib AZG, Berretin-Felix G, Dantas RO, Rossoni DE, Toledo MJO. Suprahyoid
De-La-Cruz Patifio E. Esophageal motor disorders in subjects with incidentally muscle activity in patients with chagasicmegaesophaus. Sci Rep. 2019;9(1):18786.
discovered Chagas disease: a study using high-resolution manometry and the Chicago
classification. Dis Esophagus. 2014;27(6):524-9. 37. Santos E, Falcao LM. Chagas cardiomyopathy and heart failure: from epidemiology to

treatment. Rev Port Cardiol. 2020;39(5):279-89.

16. Silva LC, Vicentine FPP, Herbella FAM. High resolution manometric findings in
patients with Chagas’ disease esophagopathy. Asian Pac ] Trop Med. 2012;5(2):110-2. 38. Sanz MG, De Sario V, Mingo AG, Nolder D, Dawood N, Alvarez-Martinez MJ, et al.

o ] ) ) o Chagas disease in the United Kingtom: a review of cases at the hospital for Tropical

17. Santos CM, Cassiani RA, Dantas RO. Videofluoroscopic evaluation of swallowing in Diseases London 1995-2018. The current state of detection of Chagas disease in the
Chagas’ disease. Dysphagia. 2011;26(4):361-5. UK. Travel Med Infect Dis. 2020;36:101760.

18. Santos CM, Cassiani RA, Nascimento WV, Dantas RO. Pharyngeal transit adaptation 39. Matsuda NM, Miller SM, Evora PRB. The chronic gastrointestinal manifestations of
to bolus volume and consistency in Chagas disease. Rev Soc Bras Clin Med. Chagas’ disease. Clinics. 2009:64(12):1219-24
2014;12(2):120-3.

40. Sivarao DV, Goyal RK. Functional anatomy and physiology of the upper esophageal

19. Santos CM, Cassiani RA, Nascimento WV, Dantas RO. Timing of pharyngeal swallow sphincter. Am ] Med. 2000;108(4 Suppl 1):27-37
events in Chagas’ disease. Gastroenterol Res. 2014;7(3-4):93-7.

41. Steele CM, Miller AJ. Sensory input pathways and mechanisms in swallowing: a
review. Dysphagia. 2010;25(4):323-33.

© 2020 - Medtext Publications. All Rights Reserved. 022 2020 | Volume 2 | Article 1013



Clinical Gastroenterologist International

42.

43.

44.

45.

46.

Teismann IK, Steinstraeter O, Stoeckight, Suntrup S, Wollbrink A, Pantev C, et al.
Functional oropharyngeal sensory disruption interferes with the cortical control of
swallowing. BMC Neurosci. 2007;8:62.

Steele CM, Alsanei WA, Ayanikalath S, Barbon CEA, Chen ], Cichero JAY, et al.
The influence of food texture and liquid consistency modification on swallowing
physiology and function: a systematic review. Dysphagia. 2015;30(1):2-26.

Dantas RO, Kern MK, Massey BT, Dodds WJ, Kahrilas PJ, Brasseur JG, et al. Effect of
swallowed bolus variables on oral and pharyngeal phases of swallowing. Am J Physiol.
1990;258(5 pt 1):G675-81.

Szczesniak MM, Wu PI, Maclean J, Omari TI, Cook IJ. The critical importance of
pharyngeal contractile forces on the validity of intrabolus pressure as a predictor
of impaired pharyngo-esophageal junction compliance. Neurogastroenterol Motil.
2018;30(10):€13374.

Dantas RO, Cook IJ, Dodds WJ, Kern MK, Lang IM, Brasseur JG. Biomechanics of
cricopharyngeal bars. Gastroenterol. 1990;99(5):1269-74.

47.

48.

49.

50.

51.

Cook IJ, Gabb M, Panagopoulos V, Jamieson GG, Dodds W], Dent J. Pharyngeal
(Zenker’s) diverticulum is a disorder of the upper esophageal sphincter opening.
Gastroenterol. 1992; 103(4):1229-35.

Nascimento WV, Cassiani RA, Dantas RO. Dysphagia in patients with Chagas’ disease
and Zenker’s diverticulum. Rev Soc Bras Fonoaudiol. 2010;15(2):277-81.

Jones B, Donner MV, Rubesin SE, Ravich W], Hendrix TR. Pharyngeal findings in 21
patients with achalasia of the esophagus. Dysphagia. 1987;2(2):87-92.

Menezes MA, Herbella FAM, Patti MG. High resolution manometry evaluation of
the pharynx and upper esophageal sphincter motility in patients with achalasia. |
Gastroint Surg. 2015;19(10):1753-7.

Alves LR, Soares EG, Aprile LRO, Elias-Junior J, Boas PBV, Baddini-Martinez J.
Chlorophyllin-stained macrophages as markers of pulmonary aspiration. Am J Respir
Crit Care Med. 2013;188(12):1470-2.

© 2020 - Medtext Publications. All Rights Reserved.

023

2020 | Volume 2 | Article 1013



	Title
	Abstract
	Abbreviations
	Introduction
	Discussion
	References
	Table 1

