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The role of provocative maneuvers
in high-resolution esophageal
manometry for diagnosing
rumination syndrome

ccccccc

Rol de las maniobras provocativas en la
manometria esofagica de alta resolucion para
diagnosticar el sindrome de rumiacién

Rumination syndrome is a condition characterized by repet-
itive, effortless regurgitation into the mouth of recently
ingested food, followed by rechewing and swallowing or
expulsion of the food bolus.’

Rumination episodes are produced in the immediate post-
prandial period and are due to a deliberate increase in
intragastric pressure resulting from the contraction of the
abdominal wall musculature. This increased pressure sur-
passes that of the lower esophageal sphincter, facilitating
the passage of gastric content into the esophagus. Once the
gastric content reaches the esophagus, upper esophageal
sphincter relaxation is produced, enabling the later passage
of the gastric content into the pharynx and mouth, where it
can be newly chewed and swallowed.?

The current diagnosis of rumination syndrome is clinical
and based on the Rome IV criteria. However, distinguishing

Figure 1
the diagnosis of rumination syndrome are observed.

this syndrome from gastroesophageal reflux disease (GERD)
can be challenging.! High-resolution esophageal manome-
try with impedance monitoring, followed by a solid food
challenge, can confirm the diagnosis.?™* This intervention is
particularly useful in patients in whom the differential diag-
nosis with GERD is needed or in those with poor acceptance
of the diagnosis.

We report herein the manometric findings of an 18-year-
old female patient with a history of anorexia nervosa at 14
years of age and clinical symptoms of six-month progression
characterized by heartburn, regurgitation, swallowing the
regurgitated content, and occasional vomiting of the food
content, all occurring exclusively in the postprandial period.
Treatment with metoclopramide, omeprazole, and magal-
drate did not improve her symptoms. Upper gastrointestinal
endoscopy identified no alterations in the esophageal lumen
or the esophagogastric junction.

In  high-resolution esophageal manometry with
impedance monitoring (Fig. 1), ineffective motility, in
the context of the Chicago classification 4.0 protocol, was
observed, as well as no increase in intragastric pressure
or retrograde flow of food content into the esophagus or
pharynx.

As part of the diagnostic evaluation, a diet consisting of a
sandwich and apple juice (250 ml) was provided, enabling us
to document several episodes of an increase above 30 mmHg

A 5 ml wet swallow in high-resolution manometry/impedance in a patient with suspected rumination. No data suggesting

546


https://doi.org/
http://www.elsevier.es/rgmx
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rgmxen.2024.05.006&domain=pdf
dx.doi.org/10.7759/cureus.48818
dx.doi.org/10.7759/cureus.48818
dx.doi.org/10.1097/MD.0000000000011238
dx.doi.org/10.1097/MD.0000000000011238
dx.doi.org/10.1093/jscr/rjad676
dx.doi.org/10.7759/cureus.19452
dx.doi.org/10.21037/gs.2018.04.02
dx.doi.org/10.1007/s11605-016-3191-2
dx.doi.org/10.1016/j.cgh.2017.10.030
dx.doi.org/10.1055/s-2006-944645
dx.doi.org/10.1111/j.1572-0241.2007.01772_13.x
mailto:miguel.jimenezg@comunidad.unam.mx
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rgmxen.2024.05.006&domain=pdf
http://www.scielo.org.bo/scielo.php?script=sci_arttext&amp;pid=S1726-89582021000100008&amp;lng=es&amp;nrm=iso
http://www.scielo.org.bo/scielo.php?script=sci_arttext&amp;pid=S1726-89582021000100008&amp;lng=es&amp;nrm=iso
dx.doi.org/10.1016/S0002-9270(02)04268-5
dx.doi.org/10.1016/S0002-9270(02)04268-5
dx.doi.org/10.1586/egh.12.83
dx.doi.org/10.1097/00000441-199908000-00011
dx.doi.org/10.1097/00000441-199908000-00011
dx.doi.org/10.1007/BF02821613
dx.doi.org/10.1634/theoncologist.10-8-632
dx.doi.org/10.1159/000499450
dx.doi.org/10.1002/hon.710
dx.doi.org/10.1055/s-0040-1713445
dx.doi.org/10.1177/000313481107700830
mailto:siomara.chavez@upch.pe
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rgmxen.2024.05.006&domain=pdf
dx.doi.org/10.1016/j.anpedi.2019.01.007
dx.doi.org/10.1007/s11605-015-2901-5
dx.doi.org/10.1007/s11605-015-2901-5
dx.doi.org/10.24953/turkjped.2019.05.025
dx.doi.org/10.24953/turkjped.2019.05.025
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0020
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0025
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0025
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0025
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0025
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0025
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0025
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0025
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0025
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0025
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0025
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0025
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0025
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0025
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0025
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0025
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0025
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0025
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0025
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0025
http://refhub.elsevier.com/S2255-534X(24)00083-5/sbref0025
dx.doi.org/10.1097/01.moo.0000436789.29814.62
dx.doi.org/10.1017/S0022215116007994
dx.doi.org/10.1017/S0022215116007994
dx.doi.org/10.1177/0194599820931470
dx.doi.org/10.1002/14651858.CD009968.pub2
dx.doi.org/10.1016/j.amjoto.2017.03.010
dx.doi.org/10.1016/j.amjoto.2017.03.010
mailto:carloscuadros17@gmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rgmxen.2024.05.006&domain=pdf

Revista de Gastroenterologia de México 89 (2024) 539-553

Figure 2 A rumination episode in high-resolution manometry/impedance. Image | shows an elevation in intragastric pressure (A)
that precedes the retrograde flow of the bolus into the esophagus (B), the simultaneous opening of the upper esophageal sphincter
(C), and subsequent swallowing (D). Image Il shows the retrograde movement through impedance during the rumination episode.

in the intragastric baseline pressure and relaxation of the
upper and lower esophageal sphincters, with the passage of
gastric content into the pharynx, and subsequent swallows
with complete clearance of the bolus, demonstrated by the
decrease in impedance (Fig. 2). Thus, we reinforce the need
to carry out provocative maneuvers directed at diagnos-
tic suspicion, during high-resolution esophageal manometry.
With respect to rumination syndrome, the administration of
a solid and liquid food that the patient says causes his/her
symptoms®® and monitoring beyond the complete Chicago
4.0 protocol have been shown to aid in making the dif-
ferential diagnosis with regurgitation episodes in GERD and
belching associated with regurgitation.>*
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Indocyanine green-guided »
video-assisted retroperitoneal E
drainage in pancreatic necrosis: a

case report

Drenaje retroperitoneal videoasistido guiado
con verde de indocianina en necrosis
pancreatica: reporte de un caso

Approximately 20% of patients with acute pancreatitis will
have a serious or severe episode. Pancreatic necrosis is the
complication with the highest mortality rate of up to 17%,
and it reaches 19.8% in patients with infected necrosis and
organ failure.’

‘‘Step-up’’ management is standardized for encapsu-
lated pancreatic necrosis, in which the minimally invasive
approach is ideal because of its efficacy and validation.?

The surgical approach depends on the site of the
peripancreatic collections, and can be endoscopic trans-
gastric drainage, percutaneous drainage, or video-assisted
retroperitoneal debridement (VARD). The decision to start
minimally invasive management allows more aggressive
interventions to be delayed, enabling the necrotic collection
to mature, and in some cases, be reversed, consequently
reducing complications.?

VARD is a minimally invasive procedure, with direct
visualization of the collection, but with a narrow surgical
manipulation field. Its main complication is vascular injury
and the development of pancreatic fistulas.*

Indocyanine green is a fluorescent dye that is visible with
near-infrared light. It is detected by special cameras that
transmit a signal to a monitor, where the structures taking
up the dye are visualized. It is used in oncologic surgery with

fluorescent markers, in lymphatic drainage identification,
bile duct visualization, or tissue dissection.? In pancreatic
necrosis, coadjuvant use of indocyanine green during VARD
is suggested, to guide the debridement.®

A 32-year-old man was admitted to the hospital due to
painful abdominal symptoms. At admission, the laboratory
work-up reported triglycerides of 5,020 mg/dl, cholesterol
of 417 mg/dl, serum amylase of 930 U/l, and serum lipase
of 3,357 U/l, and a tomography scan revealed acute
edematous pancreatitis. The patient then presented with
clinical deterioration, compartment syndrome, and mul-
tiple organ failure. Three laparotomies were performed.
The first was carried out due to compartment syndrome
and the second because of the patient’s clinical deteriora-
tion, during which necrosis of the tail of the pancreas was
found intraoperatively, resulting in the performance of open
necrosectomy. In the third laparotomy, partial omentectomy
secondary to infarction was carried out. A postoperative
grade C distal pancreatic fistula secondary to the necro-
sectomy was diagnosed and treated with a somatostatin
analogue. A control tomography scan identified fluid col-
lections along the left parietocolic gutter extending to
the pelvic excavation, for which a three-week regimen of
antibiotics was started. Afterwards, percutaneous drainage
was performed, following the ‘‘step-up’’ management of
pancreatic necrosis, placing two pigtail catheters in said
collections.

Fifteen days later, the patient’s torpid progression per-
sisted. A control tomography scan revealed an encapsulated
collection at the level of the tail of the pancreas and the left
parietocolic gutter (Fig. 1). The decision to carry out VARD
was made. Forty-five minutes before the surgery, 2.5ml
of indocyanine green was administered, diluted in 5 cc of
saline solution. A pigtail catheter was placed at the left mid-

548


dx.doi.org/10.1111/j.1365-2036.2011.04584.x
dx.doi.org/10.1038/ajg.2013.428
dx.doi.org/10.1016/j.rgmx.2020.11.001
dx.doi.org/10.1111/j.1365-2982.2009.01431.x
dx.doi.org/10.1111/j.1365-2982.2009.01431.x
dx.doi.org/10.1111/nmo.14120
mailto:enriquecossmd@gmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rgmxen.2024.05.006&domain=pdf

	The role of provocative maneuvers in high-resolution esophageal manometry for diagnosing rumination syndrome
	Ethical considerations
	Financial disclosure
	Conflict of interest
	References

	References
	Chylous ascites secondary to pancreatic pseudocyst: A case report
	Ethical considerations
	Financial disclosure
	Conflict of interest
	Author contribution

	References
	Cricopharyngeal achalasia: A rare cause of dysphagia in infancy
	Ethical considerations
	Financial disclosure
	Conflict of interest

	References
	The role of provocative maneuvers in high-resolution esophageal manometry for diagnosing rumination syndrome
	Ethical considerations
	Financial disclosure
	Conflict of interest

	References
	Indocyanine green-guided video-assisted retroperitoneal drainage in pancreatic necrosis: a case report
	CRediT authorship contribution statement
	Financial disclosure
	Declaration of competing interest

	References
	Stricturing Crohn's disease and intestinal endometriosis: An unusual coexistence
	Ethical considerations
	Financial disclosure
	Conflict of interest

	References

