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Abstract

Objective: To determine the frequency and significance of tricuspid regurgitation in patients
who underwent a single lead permanent pacemaker implantation.

Methods: This is a retrospective study conducted at Queen Alia Heart Institute in Amman-
Jordan during the period 2006 to 2009. A group of 67 patients who had a single lead permanent
pacemaker implantation in that period was involved in the study.

For each patient a transthorasic two dimensional echocardiography was done 6 - 12 months after
insertion of the pacemaker; checking for the presence of tricuspid regurgitation and its degree.

Results: Males constituted 68.7% of the study sample.

The majority (91%) of patients in the study group had their permanent pacemaker due to
complete heart block.

Tricuspid regurgitation following insertion of permanent pacemaker was found to be mild in the
majority (92.5%) of patients.

Significant and gross tricuspid regurgitation was not common and found only in males.

Conclusion: Tricuspid regurgitation after permanent pacemaker is usually mild in short term
follow up. However echocardiography check up is recommended to monitor the degree of
tricuspid regurgitation progression in chronic term particularly in the elderly males and smokers.

Introduction _ _
Moreover, an increase in TR grade was

Theoretically, tricuspid regurgitation (TR) documented in patients with right
was considered as a potential complication ventricular pacing even without evidence of
of permanent lead implantation( M9 DE et changes in the right ventricular area or
196 However mild TR is a relatively evidence of interference with leaflet closure
commponFaniagua D etal1998) and known sequel by the lead Moreenay ¥ etal2010
to transvenous right ventricular pacemaker ( Lin G& Nishimua RA ot a12005)
lead, as a result of valve malcoaptation and Some  reports’ _ '
interference with valve closure.( tn G& documented an increase in the prevalence
Nishimura RA et al,2005) of permanent pacemaker induced severe TR
and the need for surgical treatment to

This explains the increasing degree of TR correct this complication.
by increasing the number of ventricular )
leads used in pacing.( Postact N etal 1995& de Cock CC Patients and methods
et al,2000 )

) This retrospective study was conducted at
Nevertheless, severe symptomatic TR can Queen Alia Heart Institute in Amman —
occur in rare cases, secondary to, for Jordan, during the period January, 2006 to
example, Impingement of‘C i the tJrlculszgégJ December, 2009. Sixty seven adult patients
valve by the pacing lead,’ hmPeone ! €t 212002 who underwent a single lead permanent
or from leaflet adhesion to the pacemaker pacemaker implantation were

lead ( Iskandar SB et al,2006)
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involved in the study. All patients had their
two — dimensional echocardiography with
color — flow doppler study in 6 to 12
months after the date of pacemaker
insertion. Each echocardiography was
examined for the presence of TR and its
severity. The degree of tricuspid valve
insufficiency was assessed using four
gradual scale: grade I (mild), grade II and
Il (moderate) and grade IV (severe).

The data collected was analyzed to check
for the prevalence of tricuspid regurgitation
and its severity. Pediatric age group was
excluded from the study.

Results

Over the period from 2006 to 2009, a
random group of patients who had a single
lead permanent pacemaker were included in
this study, with a total number of 67
patients. Patients ranged from 32 to 75
years of age.

Males constituted the majority of patients:
46 patients (68.7%), while females were
only 21 patients (31.3%), as can be seen in
table 1.

Complete heart block (CHB) was the
reason for pacemaker implantation in the
majority of patients (91%), whereas a
minority (9%) had their pacemaker due to
symptomatic second degree heart block (2’
AVB), as observed in table 2.

Table 3 shows that the majority (92.5%) of
patients with a single lead pacemaker was
found to have mild degree of TR, grade I in
30 patients and grade Il in 32 patients.
Moderately severe and severe TR was
found in a minority (7.5%) of the included
sample; only five patients had significant
TR. They were all males, smokers and
elderly ranged from 70 to 75 years of age.

Discussion

Since the early literature,  Pamaoa D et al.1998&
Postaci N et al,1995& Sakai M et al,1987 ) many papers

516

described the presence of tricuspid
insufficiency in permanently paced patients
by means of  echocardiographyic
techniques, although other few
reportS(Shandling AH et al,1989& Leibowitz DW et al,2000 )

did not confirm these results.

Our study showed that severe TR is not
common, while damage to the tricuspid
valve by permanent pacemaker lead may
result in severe symptomatic TR that

requires  surgical correction  was
documented (Lin G& Nishimura RA et al,2005)
On the other hand, it was reported™°rdehay Vet

al2010)  that active right ventricular pacing
per se is associated with a significant
increase in TR grade that is not caused by
acute changes in right ventricular area or
leaflet damage and closure interference by
the pacing lead.

Mostly mild degree of TR in the study
sample raises the question of under
estimation, because even in experienced
echocardiographic laboratories, the
detection  of  significant tricuspid
insufficiency may be missed due to the
acoustic shadows from the pacemaker wires
and the suboptimal visualization of the
regurgitant jet.

The finding of severe TR in mainly elderly
males who are smokers requires
examination of other added factors, like for
example, chronic lung disease and

secondary pulmonary hypertension that
may have contributed to further increase the

severity of tricuspid regurge.( ‘etenolum E et
al,2003)

Our study did not include children with
permanent pacemaker who demonstrated
small, but statistically significant change in
tricuspid regurgitation,( Webster G etal:2008)

One other explanation that TR was mostly
mild in our study is that, patients involved
,had their pacemakers with only a single
lead trans- tricuspid as more frequent and
higher degree of TR was observed in
patients with two leads in the right
ventricle,( Postect N et al1998)  aithough  other
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showed that the
number of leads does not have an additional
negative effect or right ventricular and
tricuspid valve function.

I,.eports(CeIiker C et al,2004)

Patients with transvenous leads for other
devices, like implantable cardioverter
defibrillator (ICD) were excluded from the
study, that could contribute to lower ratio of
severe TR in our results, because it was
reported ™’ €#12008) that patients with ICDs
had a higher rate of TR worsening
compared with patients with permanent
pacemaker.

reported studies (' Leibowitz DW et al,2000& Kucukarslan

Netal 2006) specially in the short term follow
up. Whereas severe significant TR was well
documented(Paniagua D et al,1998& Iskandar SB et al,2006 )
in long term (years) monitoring in patients
with permanent pacemaker.

It is no exaggeration if the authors suggest
that patients with transvenous right
ventricular leads should have regular long
term follow up and echocardiographic
examination looking for TR, in addition to
encourage medical people to use other

modalities in diagnosing early TR like

Our conclusion that TR is usually mild post transesophageal and three — dimensional
transvenous right ventricular pacemaker echocardiography.( ~ S¢ Y et al208
single lead, was in agreement with other
Table 1: Distribution of patients according to sex
Sex No. %
Males 46 68.7
Females 21 31.3
Total 67 100
Table 2: Distribution of patients in respect to reason for pacing
Reason for pacing No. of Males No. of females Total
CHB 43 18 61 (91%)
2 AVB 3 3 6 (9%)
Table 3: The pattern of tricuspid regurgitation in the study group patients
Severity of TR No. of males (%) No. of females (%) Total (%)
Grade | 18 (39.1%) 12 (57.1%) 30 (44.8%)
Grade Il 23 (50.0%) 9 (42.9%) 32 (47.7%)
Grade 11l 4 (8.7%) - 4 (6%)
Grade IV 1 (2.2%) - 1 (1.5%)
Total 46 (100%) 21 (100%) 67 (100%)
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