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Abstract

Background: Pneumatic dilatation (PD) is a commonly used endoscopic technique to weaken the
lower oesophageal sphincter in patients with achalasia. It is considered as the most effective non-
surgical therapeutic option for achalasia, but further data on the overall effectiveness and rate of
complications is needed.

Aims: To determine the short- and medium-term therapeutic effectiveness of PD for achalasia and
estimate the cumulative probability of remaining in remission over one year after a single treatment.
The study also aimed to identify clinical predictors of therapeutic outcome achieved by PD and
assess for PD-related complications.

Methods: A total of 26 patients with achalasia who were treated with PD between 1997 and 2011 at a
tertiary care centre were followed for up to 1 year. Data related to demographics, clinical symptoms
and PD-related complications were collected. Short (1 and 3 months) and medium (1 year) term
therapeutic effectiveness of PD was assessed with the use of the Eckhart scoring system for evalu-
ation of clinical symptoms. The probability of staying in remission one year after a single PD was
determined by using a Kaplan-Meier estimator. In order to prevent major complications, limited
maximal pressure of no more than 11 PSI was used during PD.

Results: Twenty-six patients with symptomatic achalasia (mean age 47.1 + 18.5 years, 82% males)
underwent 44 PD procedures (mean 1.7/patient). Thirteen patients (50%) had a single PD, 10 patients
(38%) had two dilatations, and 3 patients (12%) had three or more dilatations over one year. Nineteen out
of the 26 patients (73%) were in remission at one and three months each, following the initial PD.
Seventeen out of the 26 patients (65%) remained in remission after one year. A total of 5 patients (19%)
were referred for surgery over 1 year due to lack of success of the endoscopic treatment. The mean
Eckhart symptom scores, at 1 month (3.2 + 1.2), 3 months (3.5 = 1.3) and 1 year (1.8 £ 0.6) after the
initial PD, were significantly lower when compared to the mean initial Eckhart symptom score (9.7 +4.4,
P < 0.05). Using a symptom score above 3 as a cutoff value for treatment failure, the probability of
remaining in remission (relapse-free) after a single dilatation was 35% at one year. Patient gender
appeared as an important treatment outcome predictor. Namely, 4 of the 5 patients (80%) with PD
treatment failure were males. There were no major complications from the 44 PDs. One patient (3.8%)
developed significant heartburn. The majority of PDs (33/44, 75%) were followed with minor, subclinical
oesophageal mucosal bleeding from the dilation site as seen on post-dilation oesophagoscopy.
Conclusion: Pneumatic dilatation is an effective short and medium term treatment option for the
majority of patients with achalasia without significant related complications. Further studies are
warranted to assess the possible role of limited maximal pressure use of no more than 11 PSI during
PD in preventing oesophageal perforations.
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Introduction

Achalasia is an oesophageal smooth musc-
le motility disorder in which the lower oeso-
phageal sphincter (LES) fails to relax. Selec-
tive loss of inhibitory nitrinergic neurons in the
myenteric plexus, resulting in relatively unop-
posed excitation by the cholinergic system is
considered to be the underlying mechanism of
achalasia. Consequently, there is complete ab-
sence of effective oesophageal peristalsis. Altho-
ugh achalasia is a relatively uncommon disor-
der affecting on average 1 per 100,000 indj-
viduals, it can cause severe symptoms (dyspha-
gia, regurgitation, retrosternal pain and weight
loss) and result in significant long-term mor-
bidity. [1] The etiology of this disorder remains
largely unknown and there is no cure, as all
available treatment options for achalasia are
palliative. Therapy is focussed towards decre-
asing LES pressure to facilitate the emptying of
oesophageal contents and relieve the functional
obstruction at the dista] oesophagus. There are
several modalities to treat achalasia including:
medications, endoscopic modalities [injection
of botulinum toxin, PD or peroral endoscopic
myotomy (POEM)] and surgery. Mechanical
disruption of muscle fibreg in LES can be accom-
plished with PD, POEM or surgical myotomy
and biochemical reduction of LES pressure can
be achieved with botulinum toxin. Peroral endo-
scopic myotomy was first introduced by Inoue
H, etal., in 2008, and the first results were pub-
lished in 2010. [2] But this sophisticated tech-
nique is still limited to a relatively small num-
ber of tertiary referral centres throughout the
world. Due to the lack of comparative trials
there are no generally accepted therapeutic prac-
tices. [3]

Pneumatic dilatation is considered to be
the most effective non-surgical management
option for patients with achalasia. Although
considered less effective compared to surgery,
recently there have been reports suggesting
similar overall outcomes between PD and sur-
gical myotomy in patients followed for up to
10 years. [4, 5] Complications risk (most com-
monly perforation) is approximately 3-5% in
patients treated with PD, although there is wide
variability in different reports (range — 0-21%)).
[6, 7] Successful PD may obviate the need for
surgery. [3]

This is a retrospective report from a ter-
tiary care, academic institution focussing on the
short (1 and 3 months) and medium (1 year)
term therapeutic effectiveness of PD in patients
with achalasia. The study also aimed to identi fy
clinical predictors of therapeutic outcome achi-
eved by PD and the rate of complications. This
data may add to the currently relatively limited
available information on the durability of
therapeutic effects achieved by PD in patients
with achalasia.

Methods

All patients diagnosed with achalasia and
treated with PD (N = 3 1) at the University Ga-
stroenterology and Hepatology Clinic in Sko-
pje, Macedonia between 1997 and 2011 were
identified. The diagnosis of achalasia was esta-
blished by standard investigations such as ra-
diographic studies as well as upper digestive
endoscopy, and in some patients, oesophageal
transit scintigraphic studies and trans-abdomi-
nal ultrasound were performed. All patients had
undergone upper digestive endoscopy to exclude
other causes of dysphagia, particularly malig-
nancy. All patients with no contra-indication to
sedation with diazepam or midazolam, age > 18
years and < 80 years and who were able to give
written consent were included in this study.
Patients were excluded from this analysis if
they had undergone prior alternative primary
therapy with either surgical myotomy or botu-
linum toxin injection, they had a diagnosis of
pseudoachalasia, previous mediastinal surgery,
any medical condition which in the judgment
of the investigator makes the subject a poor can-
didate for the procedure, pregnant or lactating
female or had insufficient data available to be
certain of a diagnosis of achalasia. Previous
medical therapy with nitrates and calcium
channel blockers was not considered as an
exclusion criterion.

Radiographic studies were performed on
24 patients prior to pneumatic dilatations. Mul-
tiple films of full column views were obtained
in prone, prone-oblique and upright positions.
All of the evaluated patients had typical
radiologic findings such as dilated oesophageal
body, non-propulsive tertiary contractions or
"bird beak" appearance (Figure 1).
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Figure 1 — From right to left — radiographic studies
of oesophagus before and after dilation

All of the oesophageal dilatation proce-
dures were performed by two physicians under
fluoroscopic control. Diazepam or midazolam
were used for sedation. A liquid diet was pre-
scribed two days preceding the dilatetion. All
patients were advised to fast for at least 12
hours prior to the procedure and were restricted
from oral intake post-procedure, on the day of
intervention. A 3.5 cm Rigiflex balloon (Bos-
ton Scientific Corp, Rigiflex ABD, USA) was

used for the PD in all patients. Prior to proce-
dure, the balloon had been inflated and checked
for leaks or deformities. A guidewire was pas-
sed through the working channel of the endo-
scope into the stomach and the scope was then
removed, taking care to maintain the position
of the guidewire in the stomach. The balloon
and tip of the catheter were lubricated and
passed over the previously placed guidewire.
After the dilator was passed into the proximal
stomach, it was positioned fluoroscopically at
the oesophago-gastric junction and inflated,
until maximal pressure limited to 11 PSI, and
then kept at that degree for 120 seconds (Figure
2). The patients were in a supine position and
the upper part of their body was raised to 30,
to avoid aspiration during intervention. Imme-
diately after the procedure, a second-look endo-
scopy was done to check for any appearance of
bleeding or oesophageal mucosal tears. In ad-
dition, all patients were examined for post-
interventional leak of contrast and early per-
foration using a routine post dilation oesopha-

gography.

Figure 2 — Left: "Waist" of the balloon as it is being insufflated with air and pre-injected
with a small amount of contrast, and right: obliteration of waist with balloon fully inflated

The patients were followed for the appea-
rance of any complications including oesopha-
geal perforation as the major one and bleeding,
intramural haematomas, oesophageal mucosal
tears and gastroesophageal reflux disease.

After the initial treatment with PD pa-
tients were regularly clinically followed up at 4
weeks, at 12 weeks, and at one year, or upon

recurrence of symptoms. At each of these
encounters patients were asked about the pre-
sence of oesophageal symptoms such as dys-
phagia, regurgitation and a retrosternal pain
sensation. If symptoms were present their fre-
quency was assessed by a symptom score sys-
tem developed by Eckhart et al. (Table 1). [8]
Accordingly, a completely asymptomatic pati-
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ent would have a symptom score of 0 and a
most severely affected patient would have a
score of 12. Based on these scores 4 clinical
stages were identified: stage 0 (score 0-1);
stage I (score 2-3); stage II (score 4-6) and
stage III (score > 6). Patients in stages 0 or I
were considered to be in clinical remission and
those who reached stages II or III were consi-
dered to be treatment failures.

Patients were also asked about the amount
of weight loss before the initial procedure and
at each of the follow-up visits. This data was
available for 26 (83.87%) of the 31 treated
patients.

Patients with scores > 3 or those who wi-
shed to proceed with interventions were offered
additional PDs. If a third dilatation failed to
improve symptoms, surgery was indicated and
patients were referred to a digestive surgeon.

Table 1

Eckhart scoring system for evaluation

of clinical symptoms
Symptoms
Weight . Retrosternal Xl
Score o Dysphagia i Regurgitation
0 None None None None
1 <5kg Occasional Occasional Occasional
2 5-10kg Daily Daily Daily
3 >10kg Eachmeal Each meal Each meal

The distribution of the investigated para-
meters is described as range, median and mean.
Repeated measures by Student’s t-test were
used to analyse the effect of PD on symptom
score decrease. The duration of clinical remis-
sion after pneumatic dilatation was evaluated
using the Kaplan-Meier estimator. [9] Statisti-
cal significance was set at P < 0.05.

Results

Of 31 consecutive patients diagnosed with
achalasia and treated with PD between 1997
and 2011 at our Clinic, 26 (84%) were analy-
sed in this study. The residual 5 patients were
excluded due to lack of available data. All in-
cluded patients were analysed for demographics,
weight loss and symptoms length. (Table 2)
Prior to first PD all 26 patients reported dys-
phagia, retrosternal pain and regurgitation on a
daily basis.

Table 2

Analysis of pretreatment demographics,
weight loss and duration of symptoms

Male/female I 44/8

Age (years) [mean + SD, (range)] 47.1 £ 18.5 (18-80)
Weight loss (kg) (mean + SD) 8.7+43
Duration of symptoms (months)

[mean + SD, (range)] 31+10(6-84)

In 13 patients a single dilatation was per-
formed, 10 patients had two dilatations, and 3
patients had three or more dilatations. Overall,
a total of 44 PDs were performed on the 26 pa-
tients (mean 1.7 PD per patient). At the first
follow-up evaluation after 4 weeks, 15 patients
(57.6%) had become completely asymptomatic,
4 patients (15.4%) were markedly improved (had
score < 3), 4 patients (15.4%) were mildly im-
proved (had score > 3) and 3 patients (11.6%)
had no improvement at all. The mean symptom
score had decreased from 9.7 +4.4t0 3.2+ 1.2
at 4 weeks (P < 0.05, paired Student’s t-test).
Using a symptom score above 3 as a cutoff value
for treatment failure, the probability of remain-
ning in remission (relapse-free) after a single
dilatation was 35% after one year. (Figure 3)
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* 1c — first control at 4 weeks

** 2¢ —second control at 12 weeks

**% 3¢ — third control at 1 year

**** Probability of staying in remission

Figure 3 — Cumulative proportion of patients (Kaplan-
Meier analysis) remaining in remission (stage 0—1)
one year after a first pneumatic dilatation

At 12 weeks after the primary dilatation,
3 patients (11.6%) were referred to surgery due
to lack of success of endoscopic treatment. At
that time there were 6 patients (23%) who un-
derwent a second endoscopic dilatation proce-
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dure due to disease relapse. These 6 patients
were all in stage 2 or stage 3 by the Eckhart
scoring system. The mean symptom score for
all 23 patients (excluding 3 patients referred to
surgery) at the 12 week interval was 3.5 + 1.3,
which remained significantly lower when com-
pared to the mean initial symptoms score of 9.7
+4.4 (P <0.05, paired Student’s t-test).

The same parameters were analyzed at 1
year after the initial PD. There were an additio-
nal 2 patients who were treated surgically, in-
creasing the total number of individuals refer-
red for surgery to 5 (19.2%). There were 7 pa-
tients who required an additional 12 dilatations
in total for symptom relief. The mean symptom
score for the 21 treated patients with PD (exclu-
ding 5 surgically treated patients) at one ‘s
interval was 1.8 + 0.6. This score was signifi-
cantly lower than the mean initial score (9 &
4.4,p <0.05). 17 of the 21 patients (81%) eva-
luated at a one year period after initial PD were
completely asymptomatic or markedly im-
proved (score < 3). There were 4 patients with
a mild improvement (score > 3). No statisti-
cally significant variety of PD effects on dif-
ferent symptoms was found during each of the
control points at 4, 12 weeks and 1 year.

Patient gender appeared as an important
treatment outcome predictor. Namely, 4 out of
the 5 patients (80%) with PD treatment failure
were males. Thus, all 4 males participating in
this study did not respond adequately to PD
and needed surgical therapy.

There were no major complications (oeso-
phageal perforations) after PD in our study.
Thirty-three out of 44 PDs (75%) in 26 patients
finished with minor and self-limited bleeding
due to oesophageal mucosal tears, confirmed by
second-look endoscopy made after the procedure.
No case of haematemesis was detected. Appea-
rance of gastroesophageal reflux disease symp-
toms was registered in only 1 (3.8%) patient.

Discussion

It is estimated that 71-90 % of patients
with achalasia respond initially to PD, but many
patients subsequently relapse. [10-12] Although
retrospective analyses of PD in patients with
achalasia show good to excellent sustained res-

ponses in two-thirds of patients, prospective
studies suggest a less favourable prognosis,
with more than 50 percent of patients relapsing
over a five-year period. [13] The results of this
study are consistent with such prior reports,
relating to the findings of good short and
medium term responses, with 73% (17/23) and
81% (17/21) of patients being totally asympto-
matic or markedly improved at three months
and one year after treatment, respectively. In a
randomized controlled trial J. Mikaeli determi-
ned a cumulative 12-month remission rate of
53%, after a single pneumatic dilatation. [14]
In addition, reviews found that PD, as the most
commonly used nonsurgical means of treating
patients with achalasia, results in symptom im-
provement in up to 90% of patients. [15]

Relapse-free survival data from different
studies show different results. According to the
results from retrospective studies, the cumula-
tive proportion of patients remaining in remis-
sion one year after multiple PDs remains
within 57-80%. [16, 17] In this study, the pro-
bability of staying in remission (relapse free)
after a single PD was 35%.

PD may not be equally effective for reli-
eving all symptoms of achalasia. In one report,
for example, PD had little effect on chest pain,
which is present in approximately 40 to 60 per-
cent of patients with achalasia. [18] In another
study, chest pain continued after PD in about
half of the patients who initially complained of
this symptom. [19] In this study no significant
variety of PD effects on different symptoms
was found.

Age and gender were implicated as pre-
dictors of response to PD in patients with acha-
lasia. Farhoomand and colleagues, in their retro-
spective study of 49 men and 16 women, con-
cluded that young men treated with a 3.0 cm bal-
loon required repeat treatment more frequently
than young women (hazard ratio 1.65). [20]
Results from other retrospective studies endor-
sed male gender, age at presentation under 50
years, pulmonary symptoms, absence of chest
pain, and failure to achieve a reduction in LES
pressure > 50% as predictors of poor outcome.
[17, 20 ] In this study male gender also appea-
red as a strong indicator of unsuccessful outcome
by PD as all 4 male patients failed PD and
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needed surgical treatment. Furthermore, these 4
individuals represented 80% (4 out of 5) of all
patients referred for surgery. However, given the
limited number of males included in this study,
it is difficult to draw strong conclusions on the
predictive role of gender to PD effectiveness.

Among complications of PD, oesophageal
perforation is the major one and occurs in
approximately 3 to 5 percent of patients in most
series, although the range varies from 0 to 21
percent. [6, 7, 11] In this trial no significant
complications (oesophageal perforations) were
observed. It seems to be a result of the use of
limited maximal pressure of no more than 11
PSI during PD. Namely, Nair LA et al., in their
retrospective cohort study using multivariate
analysis, determined the use of inflation pres-
sure > 11 PSI as an independent risk factor for
developing complications. [21] Interestingly, in
this trial there was a high percentage (75%) of
post-interventional but minor and self-limited
bleedings due to oesophageal mucosal tears,
without clinical significance. Absence of major
bleeding is consistent with the results from
other studies, but the presence of a high per-
centage of oesophageal mucosal tears manife-
sted with self-limited bleeding, differs a lot [7,
21]. It might be supposed that these were only
morphological findings during a second-look
endoscopy and should not be accepted as a
complication of the procedure.

Conclusion

In conclusion, pneumatic dilatation is an
effective short- and medium-term treatment
option for achalasia in a substantial number of
patients. In this report, the PD success rate at a
one year interval reached above 80%.

Male gender is predictive of treatment
failure with PD.

Pneumatic dilatation is a safe treatment
option for achalaisa without significant compli-
cations. According to the high rate of occur-
rence without clinically important consequen-
ces, minor bleeding due to oesophageal muco-
sal tears should not be treated as a complication
of the procedure.

Further studies are warranted to assess
the possible role of limited maximal pressure
use of no more than 11 PSI during PD in pre-
venting oesophageal perforations.
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TEPAIIEBTCKHU E®QEKTH HA KPATOK

N CPEJEH POK Ol THEBMATCKA
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Boeseo: TTaesmarckara punatanmja (I11)
€ 4ecTO MPUMEHYBaHa €HOCKOIICKA TEXHUKA 3a
HaMaJlyBar¢ Ha TOHYCOT Ha JOJIHHOT e30(a-
reajieH C(pMHKTEp Kaj MAIMEeHTU CO axanasmja.
IIJI ce cmera 3a HajepukacHa HEXUPYypIIKA
TepanucKa OMNIyja 3a MalMeHTHUTEe CO axajaasmja,
HO 3a MPOIIEHKAa Ha CEeBKyIHaTa €(pUKACHOCT U
cTamKaTa Ha T0jaBa Ha KOMIUIMKAIUH Off UCTa-
Ta, HEOMXOJIHY Ce JOTIOJTHUTETHN IONATOLH.

Ilea: [la ce opgpepmaT KpaTKOPOUHHUTE M
monropounute edexTn Ha I1]] Kaj axanasuja u
KyMyJaTHBHATa BEPOjaTHOCT 3a OfpXKYyBame Ha
peMucHja Mo efgHa roguHa Off IpPUMEHaTa CaMo
Ha emHa ceaHca Ha IIJI. Crygujata uma 3a 1en
la TM YTBPAW KIMHUYKUTE TOKA3aTeNN KO Ke IO
npenBuyar TepanesrckruoT ucxopn ox I, xkako u
CTamKaTa Ha [10jaBa Ha KOMIUIAKAIWAH.

Meitioou: BxynHo 26 mamyeHTH cO axajia-
suja Tpetupanu co [1]] Bo mepuox ox 1997 no 2011
roJIMHA BO HallaTa TepUUEepHa 3[ApaBCTBEHA yCTa-
HOBa 0Oea cieleHH BO TeK Ha efHa roauHa. [Ipu Toa
Oea cieneHn neMorpad)CKuUTe MOAATOLM, KIMHWY-
KWTE CHMIITOMHM M T0jaBaTa Ha KOMIUIMKALUU KaKO
pesynarat Ha [1J[. Co npumena Ha Eckhart-oBuor
CHCTEM 3a CKOpUpam-e, HAMEHET 3a eBajlyalyja Ha
KIIMHUYKUATE CAMITOMH, Oerle aHaau3upaH KparT-
KopouHHoT (1 1 3 Mecenw) U cpegHOpOUeH (1 ro-
nuHa) TepaneBrcku edexT. Co mpumeHa Ha Kap-
lan-Meier-oBuor TecT Oellle ofpeAayBaHa BEPO-
jaTHOCTa 3a OApKyBame HAa pEMHCHja, €fHa I'o-
[WHA TI0 IpUMeHa caMo Ha efiHa ceaHca Ha I1]I.
Co men fa ce cpeyn 1ojaBa Ha TEIKH KOMILIH-
Karnuu, Bo Tekotr Ha [I]I, Gelle npuMeHyBaH
OTpaHMYECH MaKCUMalleH IPUTHUCOK He TOBEKE OJf
11 PSL,

Pesyatniaiiu: JIBaeceT W mIeCT NAMEHTH CO
cUMITOMaTCKa axanasuja (cpemHa Bo3pact 47.1 £
18,5 romunm, 82% maxu) 6ea Tpetupanu co 44 111
(mpoceuno 1,7/manment). Tpunaecer nanuentu (50%)
Oea Tpetmpanu co emHa ceanca Ha IIJ[, 10 ma-
nueHtd (38%) co mBe mAumaTanuyd U 3 MaUUEHTH
(12%) co Tpu mnm ToBEKe BO TEKOT Ha €Ha Io-
mvna. JleBeTHaecer o BKymHO 26 marmentH (73 %),
0ea BO peMHUCH]a, [0 €IE€H U TPH MECELH O] I10-
yerHara [1]]. Ceqymnaecer oz 26 manueHTH (65%)
ocTaHaa BO peMHcCHja 1o eqHa roauHa. Kako pesyi-
TaT Ha HEYCIENIeH €HIOCKOICKU TPETMaH, BKYITHO
5 maruenTH (19%) Gea ynaTeHr Ha XUPYPIIKO JIEKY-
Bame M0 enHa roguHa. CpegHUTEe BPEIHOCTH Ha
CHUMIITOM CKOpOT, 1o 1 mecen (3,2 + 1,2), 3 mecenn
(3,5 £ 1,3) u enna roguna (1,8 + 0,6) nmo noueTHara
I1]] Gea 3HAYAJHO MOHUCKHU CIIOPEIEHO CO CPEIHUOT
Eckhart-oB cumntom ckop (9,7 = 4.4, P < 0,05).
BepojaTHocTa 1a ce OCTaHe BO peMHCHja IO €1Ha
rojiMHa, Mo TMPUMEHa caMo Ha efHa ceaHca Ha I1/1,
usHecyBaime 35%, IpUMEHyBajKH ja IPUTOa BPEl-
HOCTa 3 3a CHUMITOM CKOpPOT KakO TpaHHuYHa 3a
HeycremeH TpetMad. [1oJI0T Ha MCHIUTAaHUIIUTE Ce
MOKaXka KaKO Ba)KEH MPEJIUKTOP 32 TEPAreBTCKHOT
ucxon. Mmeno, 4 ox 5 co Heycmex O Tepamujara
co II]] 6ea maxu. He Gea perucTpupaHu TELIKH
KOMIUTHKanuu Bo pamkure Ha 44 I1J1. Kaj enen
namueHt (3,8%) Oeme perucrpupaHa mojaBa Ha
3HavajHu pedaykcHu emmzoxnd. Iloeekero ox I1]]
(33/44, 75%) pesyntupaa co MHHOPHO U CYyOKIH-
HUYKO MYKO3HO €30(areajHO KPBaBEHE Ol MECTO-
TO Ha JWiaTanyja, MTO Oeme PEerucTpUpaHo co
e3o¢arockonuja HarpaseHa 1o [1/1.

3axnyuok: [THeBMaTckara qunatanuja € edu-
KacHa TeparucKa OMIHMja Ha KPaTOK M CPEeleH POK
3a MOBEKETO MAIMEHTH CO axanasuja u 0e3 TEeIKU
komruukanuu. Co 1[men Ja ce HCIeOu MOXKHaTa
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yiora Ha MpUMEHara Ha OrpaHndeH MaKCHMasIeH
NPUTHCOK HE noseke ox 11 PSI Bo Tex Ha T11, Bo
06uJI 3a MPEBCHIM]a HA rojaBara Ha e3o(areanHu
repdopaliry, HEOTXO/HM CE JIOTIONHATENHHA CTY IAH.

Vladimir Andreevski, et al.

Kny4nu 300poBH: axanmasuja,
u@ja, KPaTKOPOYHA ¥ CPEiH
edexTn.

[HeBMaTCKa auaaTa-
OpOYHH TEP aleBTCKHU



