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Introduction: Palliation of dysphagia (Dys) in patients with inoperable esophageal
cancer (EC) can be challenging. The major goal of palliation is to improve pa-
tient’s quality of life (QoL) and Dys and allow adequate caloric intake. The most
commonly used palliative modalities for Dys are radiation therapy (RT) and esoph-
ageal stenting. However, RT is limited by total dose and adverse events (AE) in
patients receiving systemic therapy (ST), and stenting suffers from a high rate of AE
including reflux and chest pain. While ST has been shown to improve Dys and
survival, a Cochrane review of 41 RCTs did not find a conclusive evidence of
improvement in QoL with ST. A relatively new modality of liquid nitrogen endo-
scopic spray cryotherapy (cryo) has been reported in retrospective studies to
improve Dys in patients with inoperable EC receiving ST, however, its effect on QoL
has not been studied. We prospectively evaluated Dys, QoL and weight of patients
with inoperable EC undergoing cryo in addition to ST for palliation. Methods: A
prospective multicenter study of 24 adult inoperable EC patients undergoing cryo
and ST for palliation at 4 specialized cancer centers from Sep 2017 to Aug 2019. Each
cryo treatment consisted of a certain number of cryo cycles delivered to several
tumor sites for a pre-determined freezing time. QoL was assessed using a modified
EORTC QLQ-OES18 questionnaire (score 18 to 72, with higher scores indicating
worse QoL). Dys was measured using a 4-point Likert scale: 0, no Dys; 1, Dys to
solids; 2, Dys to semi-solids; 3, Dys to liquids; 4, Dys to saliva. Paired t-test was used
to evaluate change in QoL, Dys and weight between pre- and post-cryo. Results:
There were 19 males and 5 females (17 stage IV, 5 stage III, and 2 stage II at diag-
nosis). Among 24 patients, a total of 71 cryo were performed, with a mean of 2.9
treatments per patient. After a median follow-up of 2 months, the mean EORTC
score improved significantly from 35.4 at baseline to 25.5 at last follow-up (p<0.001).
Similarly, the Dys score improved significantly from 2.0 at baseline to 0.87 at last
follow-up (p<0.001). Patient weight remained stable from 179.8 pounds at baseline
to 181 pounds at last follow-up (p=0.49). Grade 3 or higher AE were seen in only
one patient (4%) who had GI bleeding 2 weeks after cryo and was diagnosed with
bleeding from severe reflux esophagitis related to gastric outlet obstruction. No
patients required stenting or feeding tube placement. Conclusion: The analysis of
this multicenter prospective study shows that cryo in addition to ST for palliation of
EC is well tolerated with significant improvement in Dys and QoL and allowed pa-
tients to maintain their weight without the need for stenting or feeding tube
placement.
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Background: Transoral incisionless fundoplication (TIF) is a lesser invasive endo-
scopic procedure for gastroesophageal reflux disease (GERD) alternative tolaparo-
scopic Nissen fundoplication (LNF). Many patients with GERD require hiatal hernia
(HH) repair. The US Food and Drug Administration expanded the indication of TIF
for patients with hiatal hernia > 2 ¢cm with concomitant HH repair. Recent studies
demonstrated favorable outcomes of TIF with HH repair. Data comparing this mo-
dality with conventional LNF is lacking. Aim: We therefore compared clinical out-
comes and adverse events between TIF with HH repair and LNF with HH repair.
Methods: This was a multicenter retrospective comparative study of LNF with HH
repair (3 centers) versus TIF with HH repair (3 centers) in patients with GERD
and moderate hiatal hernia (2-5 cm) from 2001 to 2019. Patients who had open
surgical approach, a follow-up of less than 6 months, and prior anti-reflux surgery
were excluded. Early (<30 days) and late (30 days to 12 months) adverse events (not
including dysphagia and bloating) were assessed using Clavien-Dindo classification,
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in which severe adverse events were defined as grade III-V. Symptoms (heartburn/
regurgitation, bloating, and dysphagia) at 6 and 12 months were assessed using
GERD-HRQL questionnaire in the TIF cohort and chart review in the LNF cohort.
Results: A total of 125 patients with TIF and HH repair and 70 with LNF with HH
repair (BMI and hernia size-matched, mean BMI 29.2+4.7 kg/m? mean age
57.2£14.3 years) were compared. The length of hospital stay (TIF: 1 (interquartile
range [IQR] 1-2) days vs. LNF: 2 (IQR 1-2) days), 30-day readmission (0 vs. 4.3%),
carly adverse events (0 vs. 18.6%), and early serious adverse events (0 vs. 4.3%)
favored TIF (all P< 0.05) (Table 1). There were no late adverse events in both
groups. The rate of discontinued or decreased proton pump inhibitor (PPI) use and
the number of patients with no GERD and no PPI use were similar in both groups at
6 and 12 months (all P > 0.05). PPI non-users at baseline did not start PPL. A higher
incidence of bloating (new or worse than baseline) was observed in the LNF group at
6 months (30.0% vs. 13.8%, P = 0.009) and a trend at 12 months (24.2% vs. 14.9%, P
= 0.18). The incidence of dysphagia (new or worse than baseline) was similar in
both groups. In those who had pre-and post treatment endoscopy within 6-12
months after procedure, the rate of improvement/resolution of esophagitis and
recurrence of hiatal hernia were not different between the two groups (P > 0.05)
(Table 2). Conclusions: In this large retrospective case-match study TIF with HH
repair was equivalent to LNF with HH repair for symptom control up to 12 months
with a lower rate of adverse events, gas-bloat syndrome, and a shorter hospital stay.
A randomized clinical trial is warranted to validate our findings.

Table 1 Baseline ct istics and complications

TIF group LNF group P-value
(N=125) (N=70)
Age (years, mean = SD) 551=145 60 9 =134 0.005
Female [n (%)] 56.8 053
BMI (kg/m, mean + SD) 29.1£50 29 2 +42 097
PPI use at baseline [n (%)] 119 (952) 66 (94.3) 078
Length of hospital stay (days, median [IQR]) 131-1) 2(1-2) <0.001
Readmission in 30 days [n (%)] 0 3(43) 0013
1-year mortality [n (%)] 0 0 -
Adverse events [n (%)]
Early adverse events (< 30 days) 0 13 (18.6) <0.001
Early serious adverse events 0 3(43) <0.001
Late adverse events (30 days to 1 year) 0 0
Late serious adverse events 0 0
At 6 months [n (%)]
Discontinued PPI use 76 (73.8) 40 (60.6) 0.07
Decreased PPI use 88 (85.4) 55(83.3) 071
Start PPI use 0 0 -
Bloating (new or worse than baseline) 15(13.8) 21 (30.0) 0.009
Dysphagia (new or worse than baseline) 9(83) 10 (14.3) 021
No PPI use with no symptoms 65 (60.8) 44 (62.9) 0.78
PPI use with no symptoms 11(10.3) 23 (32.9) <0001
PPI use with continued symptoms 14 (13.1) 3(43) 04
At 12 months [n (%)]
Discontinued PPI use 50 (73.5) 35(58.3) 007
Decreased PPI use 57(83.8) 47 (78.3) 043
Start PPI use 0 0 -
Bloating (new or worse than baseline) 10 (14.9) 15 (24.2) 0.18
Dysphagia (new or worse than baseline) 7(10.1) 8(12.9) 0.62
No PPI use with no symptoms 32(52.5) 36 (58.1) 053
PPI use with no symptoms 8(13.1) 22(35.5) 0.003
PPI use with continued symptoms 8 (13.1) 3(48) 0.10

Abbreviations: BMI: body mass index; LNF: laparoscopic Nissen fundoplication; PPI: proton pump inhibitor;
TIF: transoral incisionless fundoplication

Table 2 Endoscopy findings

TIF group LNF group P-value
(N=27) (N=19)
Baseline EGD [n (%)] 0.003
No esophagitis 4(14.8) 11 (57.9)
LA class A 10 (37.0) 2(10.5)
LA class B 9(333) 1(53)
LA class C 3(1L.1) 2(10.5)
LA class D 1(3.7) 3(15.8)
Improvement of esophagitis [n (%)] 22(95.7) 7(87.5) 0.45
Resolution of esophagitis [n (%)] 19 (82.6) 7(87.5) 0.74
Recurrence of hiatal hernia [n (%)] 4 (14.8) 2(11.1) 0.72

Abbreviation: EGD: esophagogastroduodenoscopy; LNF: laparoscopic Nissen fundoplication;
TIF: transoral incisionless fundoplication
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