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Abstract

Background: Coronary interventions in patients of achondroplasia have been reported rarely in the medical
literature. Due to short stature and kyphoscoliosis, endovascular access (Cannulation) of the coronary arteries is
usually extremely difficult in such patients.

Case presentation: A 33 years old patient, a known case of achondroplasia, presented with epigastric pain for 3 h
duration to a university hospital, Sudan. Her height was 95 cm and her weight was 38 Kg. A trans-femoral approach
for coronary angioplasty was preferred. After it has been extremely difficult to cannulate the left system at first, the
cannulation has been performed successfully using 5F, JL3.5 catheter. The angiogram depicted total occlusion of

the proximal right coronary artery which was found to be originating from the left coronary sinus of the aorta.
Successful trans-femoral coronary angioplasty has been performed with stent placement, and no complications
encountered. During her last follow up, 1 year after the procedure, she appeared to be free of symptoms and with
no further ischemic attacks or procedure-related complications.

Conclusions: To the best of our knowledge, this is the first reported case of successful coronary angioplasty in
achondroplasia patient in whom the occluded artery is an anomalous coronary artery. Literature review, description
of the achondroplasia, development of the coronary arteries and the hypothesized theory for the anomaly have
been described in this case report. The PCl performed has also been clearly and comprehensively described.
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Background

Achondroplasia is the commonest human bone dyspla-
sia. Its prevalence is approximately 1 in 20,000 live births
[1]. It has an autosomal dominant pattern of inheritance,
and caused by mutations in the fibroblast growth factor
receptor 3 (FGFR3) gene. The most notable clinical
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features include disproportionate short stature (adult
height is approximately 4 ft), rhizomelic shortening
(shortening of the long bones in which the proximal seg-
ments more severely affected than the distal segments),
and macrocephaly [2]. Achondroplasia affects motor de-
velopment early on but has no impact on cognition. The
average life expectancy is decreased by 10 years [3].

The overall heart disease mortality rate is over two-
fold greater in patients with achondroplasia more than
that of the general population [3]. Although heart
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diseases are quite common in achondroplasia patients,
there are limited data on the optimal approach regarding
coronary interventions. Furthermore, and to the best of
authors’ knowledge, there are no reported cases in the
medical literature regarding the coronary angioplasty in
those suffering from achondroplasia who have an anom-
aly in the coronary circulation.

The incidence of coronary artery anomalies detected
by coronary angiography is about 1.3% in the largest re-
ported series [4]. Anomalous origin of right coronary ar-
tery (RCA) from the left sinus is a rare congenital
anomaly that occurs in 0.05-0.1% of the general popula-
tion. Right coronary artery’s anomalous origin is more
frequent than left coronary artery (LCA) but the Sudden
cardiac death (SCD) is more frequent with the anomal-
ous LCA.

Most patients are asymptomatic but may experience
ischemic symptoms, arrhythmias or even sudden cardiac
death.

Herewith, we report an interesting case of achondro-
plasia in whom 5F, JL3.5 catheter has been successfully
used for the coronary angioplasty. During the angio-
gram, the RCA was found to be originating from the left
coronary sinus of the aorta with total occlusion of the
proximal RCA. The patient underwent successful trans-
femoral coronary angioplasty and stent placement with
no complications.

Case presentation

A 33years old Sudanese woman with a prominent short
stature came to a university hospital, Sudan, with her
family after developing epigastric pain for 3h duration.
There was no history of diabetes, hypertension or dysli-
pidaemia. She has been previously diagnosed with
achondroplasia.

Physical examination revealed that the patient looked
ill, in pain, and with profuse sweating. Her BP was 100/
60, pulse rate 72 regular, oxygen saturation 92% on
room air. Her height was 95 cm, her weight was 38 Kg.
The extremities have shortening that is more pro-
nounced in the proximal segments, with kyphoscoliosis
in her back (Fig. 1). Precordial and respiratory system
examinations were normal. Blood samples have been
taken for investigations and the results showed quantita-
tive serum troponin of 12.9 ng/ml (Normal lab value 0—
0.6 ng/ml), HB was 11 g/dl, blood urea was 11 mg/dl and
the serum creatinine of 0.8 mg/dl (Table 1).

Electrocardiogram showed ST-segment elevation in
lead II, III, AFV with reciprocal changes in leads 1 and
aVL which suggested acute inferior ST-elevation myo-
cardial infarction (STEMI) (Fig. 2a). She was diagnosed
as acute inferior STEMI after 10 min of her arrival. So
the time from first medical contact (FMC) to ECG and
diagnosis was 10 min. The estimated delay from STEMI
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Fig. 1 Clinical picture of patient showing short stature and rhizomelic
shortening of arms and legs

Table 1 The table describes the results of the blood
investigations obtained for the patient

Quantitative serum troponin  12.9 ng/ml (Normal lab value 0-0.6 ng/ml)

HB 10g/dl
TWBCS 123

Platelets 319

RBS 170 mg / 100 ml
HbA1c 56 %

INR 13

ICT ( HIV,HBV,HCV) negative

Blood urea 16 mg / dl

Serum creatinine 08 mg /dl
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occlusion of the proximal RCA
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Fig. 2 a ECG showing ST segment elevation in lead I, Ill, AVF with reciprocal changes in leads 1 and aVL which suggested acute inferior STEMI. b
Coronary angiography showing both Left main stem and RCA originating from the left coronary sinus. ¢ Coronary angiography showing total
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diagnosis to primary PCI was less than 120 min. Conse-
quently, primary PCI has been decided according to the
European Society of Cardiology (ESC) guidelines. The
final diagnosis was inferior STEMI- ACS. Echocardiogram
revealed inferior and infero-septal walls hypokinesia with
LVEF of 40% and mild mitral regurgitation, normal other
valves. She received Aspirin, Clopidogrel, and the patient
was taken immediately for primary percutaneous coronary
intervention (PCI). The consent has been obtained from
her mother after explaining potential risks and safeguards
of the procedure. Each one of the previous medical deci-
sions was made according to the ESC guidelines (https://
www.escardio.org/Guidelines/Clinical-Practice-Guide-
lines/ESC-EACTS Guidelines-in-Myocardial-Revasculari-
sation-Guidelines-for).

Before coronary angiography, right femoral artery ap-
proach was chosen regarding the short limbs, elbow an-
gles, and kyphoscoliosis which make the radial approach
more challenging. Initially, femoral artery sheath length
was compared to the lower limb length to ensure that
the limb was long enough to accommodate the femoral
sheath. A 5F femoral artery sheath was introduced with

keeping the major portions of the catheter and the
guide-wire outside the body. Then, a peripheral angio-
gram was taken to delineate the anatomy of the ileo-
femoral system. A guidewire was then passed all the way
to the heart in a retrograde fashion. Coronary angiog-
raphy was done using 5F, JL3.5 catheter although it has
been extremely difficult at first to cannulate the left sys-
tem. The angiogram revealed that the left main stem
was long, tortuous and patent. The left anterior descend-
ing and left circumflex were normal and patent arteries.
There was retrograde filling to RCA. We noticed that
the RCA was originating from the left coronary sinus
(Fig. 2b). The course of RCA was non-fatal course and
the RCA was not vulnerable to be entrapped between
the aorta and pulmonary as shown in video 1 (A high-
quality fluoroscopy/angiography video is attached). We
manipulated the 5F, JL3.5 catheter with gentle rotation
to cannulate the RCA which was very easy to engage.
The angiogram revealed a total occlusion of the prox-
imal RCA (The culprit vessel) (Fig. 2c). We decided to
proceed for PCI using guide catheter XB —RCA with
easy engagement. Then, we have used an intermediate


https://www.escardio.org/Guidelines/Clinical-Practice-Guidelines/ESC-EACTS%20Guidelines-in-Myocardial-Revascularisation-Guidelines-for
https://www.escardio.org/Guidelines/Clinical-Practice-Guidelines/ESC-EACTS%20Guidelines-in-Myocardial-Revascularisation-Guidelines-for
https://www.escardio.org/Guidelines/Clinical-Practice-Guidelines/ESC-EACTS%20Guidelines-in-Myocardial-Revascularisation-Guidelines-for
https://www.escardio.org/Guidelines/Clinical-Practice-Guidelines/ESC-EACTS%20Guidelines-in-Myocardial-Revascularisation-Guidelines-for
https://www.escardio.org/Guidelines/Clinical-Practice-Guidelines/ESC-EACTS%20Guidelines-in-Myocardial-Revascularisation-Guidelines-for

Ali et al. BMC Cardiovascular Disorders (2020) 20:329

support PCI guide-wire (Bostom) with UFH (3.500 IU
intravenously). The lesion was pre-dilated using 2 x 12
mm semi-compliant balloon (Bostom), single inflation
up to 10 atm (Fig. 3a). Drug-eluting stent 2.75 x 20 mm
(Promus element plus) was deployed in the distal pre bi-
furcation RCA segment and inflated up to 14 ATM. An-
other drug-eluting stent 2.75x 18 mm (Orsiro) was
deployed in the proximal RCA segment and overlapped
with the distal stent and inflated up to 13 ATM (Fig. 3b
and c). The suitable stent’ diameter was estimated by
comparing the proximal healthy part of the artery with
the diameter of the guiding catheter. The overlapped
area was dilated with balloon 2.75 x 18 mm, inflated up
to 15 ATM with good final angiographic results with
TIMI flow III (Fig. 3d). No complications encountered.
The patient underwent primary PCI of the culprit vessel
(RCA), with the whole procedure has taken about 45
min and the total amount of contrast used was about
200 ml including aortography (A high-quality fluoros-
copy/angiography video attached).
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The course in the hospital was uneventful and the pa-
tient was discharged in a stable condition on the third
day of hospitalization. At discharge, the patient was put
on Aspirin, Clopidogrel, Atorvastatin, and beta-blocker.
During her last follow up, 1 year after the PCI, she has
been free of symptoms, the ECG was normal and the
LVEF was 44%. Clopidogrel has been withdrawn from
the medications in the last follow up. Timeline of the
events has been shown in Fig. 4.

Discussion and conclusion
Coronary circulation anomalies result from processes
that disrupt the normal differentiation and specialization
of the primitive heart tube [5]. Position of the endothe-
lial buds or septation of the truncus arteriosus may give
rise to anomalous origins of coronary arteries [6]. The
majority of anomalies are discovered incidentally during
coronary angiography.

According to the latest guidelines of the European
Cardiology Society (ESC), primary PCI is the preferred

Fig. 3 a Coronary angiography showing balloon dilatation. b Coronary angiography showing proximal stent deployment. ¢ Coronary angiography
showing distal stent deployment and overlap with proximal stent. d Final agiographic result with TIMI flow
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Symptoms : Epigastric pain.
On Examination : Profuse sweating.
ECG : Inferior STEMI
Diagnosis: Inferior-STEMI-ACS

LVEF: 40%

February 2019 March 2019

Trans-Femoral primary PCI Follow up

clear of symptoms
normal examination
normal serum troponin

ECG showed no
ischemic changes

Fig. 4 Time line of the events

Follow up
clear of symptoms
normal examination
normal serum troponin

ECG showed no ischemic
changes

July 2019

February 2020

Follow up
clear of symptoms
normal examination
normal serum troponin

ECG showed no ischemic
changes

LVEF : 44%

coronary reperfusion therapy in patients with STEMI,
given that the onset of symptoms is up to 12 h ago and
provided that the PCI can be delivered within a specific
timeframe (up to 2 h) [7]. When conducted in high volume
centres, it results in lower mortality. As so, our patient
underwent primary PCI in favour of thrombolytic therapy.
However, there is insufficient evidence to determine whether
primary PCI is still superior outside the specified time frame.
In situations where primary PCI can not be performed in a
timely fashion, fibrinolysis should be administered as soon as
possible, as long as it is up to 12 h from the onset of symp-
toms and no contraindications to thrombolysis exist. If first
medical contact (FMC) was out-of-hospital, pre-hospital
thrombolysis (e.g., in an ambulance) should not be delayed.
This should be accompanied by transfer to PCI centres for
coronary angiography in all patients (https://www.escardio.
org/Guidelines/Clinical-Practice-Guidelines/ESC-EACTS
Guidelines-in-Myocardial-Revascularisation-Guidelines-for).
Emergency CABG may be indicated in specific STEMI
patients who are unfit for PCL. The predicted surgical

mortality, the anatomical complexity of CAD, and the
anticipated completeness of revascularization are essen-
tial criteria for decision-making concerning the type of
revascularization (CABG or PCI). Whether conservative
therapy, PCI, or CABG is preferred, this should rely on
the benefit-risk ratios of these treatment strategies. The
risks of periprocedural complications (e.g. new-onset ar-
rhythmias, cerebrovascular events, renal failure, or
wound infections) should be weighed against improve-
ments in health-related quality of life and the lasting
freedom from repeat revascularization, MI, or death. Al-
though heart diseases occur with increased prevalence in
achondroplasia patients, the optimal approach for coron-
ary angioplasty in such patients is not known due to lim-
ited data in the medical literature. There have been only
four reported cases in the medical literature regarding
successful coronary angioplasty in achondroplasia pa-
tients. In one similar reported case, the femoral ap-
proach was used via a femoral artery sheath [8]. The
patient had chronic total occlusion (CTO) of the
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proximal right coronary artery, which was then cannu-
lated using 6 Fr, 3.5 curves Judkins right guiding cath-
eter. In another achondroplasia patient, anterior ST-
segment myocardial infarction (STEMI) was diagnosed
and the patient underwent trans-radial sheath-less cor-
onary angiography. Trans radial route was preferred re-
garding the patient’s underlying interstitial lung disease
and to mobilize him early [9]. Engagement of the RCA
was performed using a 6 Fr, 4 curve Judkins right (JR4)
catheter while VL 3.0 guide was used to engage the left
system [9]. Trans-radial coronary angioplasty was also
performed in another case [10]. A multi-vessel percuta-
nous trans-luminal coronary angioplasty (PTCA) in
achondroplasia patient has been reported in a 46-year-old
male with achondroplasia. Initially, Coronary Angiography
(CAG) was planned and the radial artery route was used
given femoral artery access issues and to avoid local bleed-
ing complication. Surgical revascularization was the initial
plan, however, as the CABG required multiple grafts but
given severe musculoskeletal deformity, surgeons were
not optimistic of suitable grafts. So PTCA was planned via
right femoral artery access under Ultrasound guidance.
Cannulation of the RCA was performed using 7 Fr, 3.5
curve Judkins right guiding catheter and the LCA was
cannulated using 7 Fr, 3.5 curve EBU guiding catheter
[11]. There are few reports of coronary artery bypass sur-
gery in this group of patients [12, 13].

In general, away from achondroplasia, radial access
for primary PCI was associated with lower risks of ac-
cess site bleeding, vascular complications, and need
for transfusion. Besides, there was a significant mor-
tality benefit in patients allocated to the trans-radial
access site. With respect to PCI in patients with
achondroplasia, technical difficulties were noted re-
garding the endovascular access of the coronary arter-
ies using the trans-radial approach due to short
limbs, elbow angles, and kyphoscoliosis [10]. Femoral
access is also challenging as well, with respect to fem-
oral artery access issues and local bleeding complica-
tions, and ultra-sonographic guidance may be
required [8, 11].

To the best of our knowledge, this is the first reported
case of successful coronary angioplasty in achondropla-
sia patient in whom the occluded artery is an anomalous
coronary artery. The RCA which was found to be origin-
ating from the left coronary sinus of the aorta. The re-
port consolidated the previous reports that the JL3.5
catheter can safely be used to perform an angioplasty in
achondroplastic patients. Due to the patient’s short stat-
ure and kyphoscoliosis, when we first attempted to can-
nulate the left system, we experienced technical
difficulties, but the cannulation has been performed suc-
cessfully using the JL3.5 catheter. No complications have
been noticed.
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In conclusion, percutaneous coronary interventions
can be performed safely in patients with achondroplasia,
even in those with an anomalous coronary artery. Here-
with, we have reported a successful trans-femoral coron-
ary angioplasty in achondroplasia patient with total
occlusion of the right coronary artery, using the 5F,
JL3.5 catheter. Further studies are required to substanti-
ate our report and elucidate the best type of coronary
catheters and the optimal approach of coronary angio-
plasty in achondroplasia patients. Finally, further training
for interventionists and catheter-lab technicians in this
regard will be of great value to save the life of these sub-
group of patients.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/512872-020-01612-z.

[ Additional file 1: Video 1. The angiography video. ]
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