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ABSTRACT ARTICLE HISTORY
Aim: We evaluated the diagnostic accuracy of ultrasound, postmor- Received 27 January 2020
tem and genetic studies in classifying skeletal dysplasias in the first Revised 2 April 2020

vs second trimester of pregnancy. Accepted 7 April 2020

Methods: We retrospectively gathered data from a 15year period of

all the prenatal ultrasounds, autopsies, and available genetic studies f .
. . R etal skeletal dysplasias;

on fetuses with skeletal dysplasias from our institution. ultrasound; Monogenic

Results: Five (23%) and 17 (77%) fetuses were diagnosed during the diseases;

first and second trimester of pregnancy respectively. Only partial Pathology; Diagnosis

characterization was possible with ultrasound in the first trimester.

Complete characterization was established in five cases (30%) in the

second trimester with ultrasound alone. Pathology provided an add-

itional diagnostic yield of 40% and 47% and genetics an additional

40% and 11% in the first and second trimesters respectively.

Conclusion: Ultrasound is an effective screening but not a diagnos-

tic tool. Complete characterizations of dysplasia increased from 22%

by ultrasound alone to 86% with pathology and genetics.
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Introduction

Skeletal dysplasias are a heterogeneous group of more than 350 diseases of genetic
etiology affecting bone and cartilage. They show diversity in their form of inheritance,
natural history, treatment and prognosis. The great degree of phenotypic variation
makes diagnosis based on ultrasound alone particularly challenging. Although substan-
tial progress in the identification of the underlying genetic defect has been achieved in
recent years and has become a valuable complement to sonographic evaluation, it is not
routinely practiced [1].

With an estimated prevalence of 2/10 000 births, these are uncommon fetal malfor-
mations [2]. About 50% of these are compatible with life. Of the remaining cases 23%
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are stillborn and 32% die during the first week of life [3]. An early distinction between
lethal and non-lethal forms is therefore of great importance as it allows timely counsel-
ing of parents regarding fetal outcomes as well as risk calculation for future gestations.

This article reviews first and second trimester ultrasound, pathology and genetic
reports that suggest or confirm the diagnosis of skeletal dysplasia and its subtype. The
diagnostic contributions of each exam modality are assessed and concordance between
outcomes compared.

Materials and methods

A retrospective study was performed in a tertiary university hospital. All cases of skel-
etal dysplasia, irrespective of type, submitted for termination of pregnancy (TOP) from
2002 to 2018 from a mixed referral and screening population were included. Data was
collected from electronic clinical databases regarding ultrasound, genetic and patho-
logical evaluations. Cases are chronologically ordered.

The first trimester ultrasound examination included crown-rump length (CRL),
nuchal translucency (NT), ductus venosus (DV) and nasal bone (NB) evaluation. CRL
was used to calculate gestational age in all cases. The second trimester ultrasound exam-
ination included measurement of the long bones in all segments of all four extremities,
examination of the hands, spine and head and assessment of mineralization and bone
shapes, in addition to a full fetal anatomical survey [4]. For the purposes of this study,
biometric data (femur length (FL), biparietal diameter (BPD), head circumference (HC)
and thoracic circumference (ThC)) were collected and analyzed in relation to published
normal values [5]. Karyotype was available in all cases. Additional genetic studies,
including array comparative genomic hybridization (aCGH) and molecular studies (tar-
geted gene, skeletal dysplasia panel or multi gene panel) were undertaken after ultra-
sound evaluation or after evaluation of necropsy study.

Termination of pregnancy was performed according to a pharmacological protocol
with mifepristone and misoprostol. After 22 weeks of gestation, feticide was systematic-
ally adopted.

Parental informed consent was always obtained before autopsy. All cases were sub-
mitted to postmortem examination at the Developmental Perinatal Unit of the
Department of Pathology, according to standardized procedures previously described
[6]. Macroscopic, radiological and histological study were performed in all cases.

A correlation between ultrasound and pathology was performed. “Complete” corre-
sponds to complete concordance between ultrasound and pathology. “Partial” refers to
cases where the postmortem dysplasia was more specific than the ultrasound diagnosis.
When available, genetic studies were undertaken to validate diagnosis. “Undefined skel-
etal dysplasia” refers to cases where dysplasia is seen on ultrasound but the subtype was
not fully characterized by ultrasound, pathology and/or genetics.

The study was approved by the S. Joao University Hospital Ethics Committee.

Statistical analysis was performed with SPSS Statistics. Continuous variables were ana-
lyzed and expressed by the median due to their non-normal distribution. Percentages
illustrate the number of cases diagnosed at each step.
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Results

In this study we included 22 fetuses from TOP in which skeletal dysplasia was diag-
nosed by prenatal ultrasound. This represented 22/671 (3.3%) of all TOP due to fetal
pathology. Median maternal age at diagnosis was 32 (range 26-42) years, median gesta-
tional age at ultrasound diagnosis 18 weeks (range 11-22) and median age at autopsy
22 weeks (range 12-28). Male fetuses represented 59% of cases and female 41%.

First trimester

Five fetuses (23%) were diagnosed with some form of skeletal dysplasia during the first
trimester of pregnancy (Table 1, Figures 1 and 2). For this subgroup median maternal
age at diagnosis was 34 years (range 29-40), the median gestational age at ultrasound
diagnosis was 12 weeks (range 11-13). The median gestational age of pathology examin-
ation was 14 weeks (range 12-15). The median gestational age of pathology was
14 weeks range (12-15). Three fetuses were male and two were female. One case was
from a bichorionic biamniotic twin pregnancy (case 16) (Table 1). In this particular
case, post mortem analysis was not completed due to poor specimen preservation.
Complete skeletal dysplasia characterization was achieved in 4/5 (80%) of cases and par-
tially characterization in 1/5 (20%)

Ultrasound

Only partial characterization was possible with ultrasound during the first trimester
scan. No incorrect ultrasound diagnosis was described. No specific skeletal dysplasia
subtype was identified based on imaging alone. Limb morphology regarding long bones
was the most frequent morphological alteration .

Genetics

Karyotype analysis showed no chromosomal alterations in any of the five cases.
The twin pregnancy was characterized by a normal 46, XY fetus and an abnormal
46,XX fetus with p.Gly974Cys in COL1Algene (case 16). Case 19 was diagnosed with
Grieg Syndrome with p.GIn1103 IglGLISgene. When performed, genetics alone contrib-
uted to the complete characterization of dysplasia subtype in 1/5 (20%) of first trimes-
ter cases.

Pathology

Pathology alone provided complete characterization in 2/5 (40%) cases. In no case was
the diagnosis of skeletal dysplasia ruled out by pathological findings. Addition informa-
tion was gained mainly with regards to bone structure and cardiac morphology.

Second trimester

Seventeen fetuses (77%) were diagnosed with some form of skeletal dysplasia during the
second trimester of pregnancy (Table 2). For this subgroup median maternal age at
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Figure 1. Ultrasound of Case 1. Achondrogenesis type 1B at 12 weeks: micromelia (arrows), narrow
thorax, subcutaneous edema (star).

diagnosis was 32vyears (range 26-42), median gestational age at ultrasound was
21 weeks (range 16-22) and median gestational age at autopsy was 22 weeks (range
17-28). Nine fetuses were male and eight were female. Complete skeletal dysplasia
characterization was achieved in 15/17 (88%) of cases. Case 14 and 17 were from the
same mother.

Ultrasound

Complete characterization was established in five cases (30%) and partial characteriza-
tion in 12/17 (70%). In all recorded cases, the first trimester scan had shown nuchal
translucency within normal range, normal flow in the ductus venosus and the presence
of nasal bones. Long bone morphology of the limbs remained an important diagnostic
contributor, but cranial and finger number alternations become relevant sources of
information.

Genetics

Karyotyping showed no chromosomal abnormalities in any case. From the 17 cases
with genetics studies, these provided the final diagnosis in two (12%) and in six (35%)
confirmed pathology findings. aCGH identified two cases with pathological alterations
and one case classified as possibly pathogenic because it did not explain the morpho-
logical changes observed. In two cases specific pathogenic sequence variations were
found by targeted gene studies and in three by skeletal dysplasia panels.

Pathology

In no case was the ultrasound diagnosis of skeletal dysplasia ruled out by pathological
findings. Pathology alone provided the complete characterization in 8/17 (47%)
of cases.
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Figure 2. Histological examination of case 1. Achondrogenesis type 1B: 1 (H&E, x20) showing the left
femur, with resting cartilage on the right ('—)_—Lnd advanced endochondrial ossification on the left (p);
2A (H&E, [200) and 2B (H&E, [400) showing resting cartilage: celular disorganized cartilage, with
malformed agreggation of swollen chondrocytes with reduced matrix.

Discussion

In our study, skeletal dysplasias represent a 3.3% of all TOP, a slightly smaller percent-
age than previous studies [2]. Although detection of a lethal dysplasia was always
achieved, correct classification of the dysplasia subtype by ultrasound alone remained
challenging. No single first trimester screening parameter practiced clinically exhibited
consistent alterations in cases of lethal skeletal dysplasia. Of all, nuchal translucency was
the most frequently altered parameter but only in 18% of all cases. Increased NT in the
first trimester scan had a high association with dysplasia in line with previous findings
[7] but when within normal limits did not prove effective in excluding it. Ultrasound
diagnosis remains highly dependent on morphological analysis, especially of limbs,
thorax and skull. It was most effective during the second trimester of pregnancy, when
skeletal abnormalities can be better perceived [8,9].



FETAL AND PEDIATRIC PATHOLOGY 7

(panunuod)
|eled €C 44 L
abe |euonieisab
J1oj sbun| pue 1sayd |jlews 'squ
papesaq 1oys ‘sainidely sjdnnw
Il eapadwi yum sauoq snouibejinied a[3q squil| 1oys xeloy
|ered sisauaboalsQ dN ‘JINeA [elUBID UOIIBDNISSO JUSSAY 4 moueN ubis uows 1z 9
sI91SN> Ul sa1k>01puoy)
'saje|d ymmoib ur AydospadAy pue
uoielssyljoid Jo ssuoz paziuebiosip
(s1sAjeue pa1abiey) / mouseN uoinodoidsip dllswioziy
auab pue squi| Hoys "3sou Jo
|ered eiseidoipuoypy  £4494 ul bayogeA|o-d 1001 Jo uolissaidap ‘peayaloy buibing €T sauoq buo| uoys w S
s31£204puoyd Jo suwnjod e|jawoziyy
pawuoy Apood yum axejd yimoib uoruodoidsip
|eapuoyd03s0) sauoq buoj ybiens J1eI0Y)
Moys ‘squ uoys ‘AifpuodsKie|d / |euiwopqy
'9de) piw 1e) pue saka squ 1oys
7 9dAy eise|dsAp 195 9pIM ‘sauoq |el1aLied-|ejuoly Xeloy) mouieN
919|dwo) uoydoleuey) dN JO UOISN} |BJ31B| YIIM ||NYS JES[4IA0|D) 8l [INYS Jeajsano|d) [l %
sauoz yimoib |easyd paziuebiosip
pue squ uyy/Moys ‘abedxqu
3Y3 Jo buimouieu payiew ‘sisoljods
215e1041021AI3) 1004 W0310q-19%20)
‘puey ybu jo siabuly Yy pue yig
adAigns ueuoop ay3 jo A|K1depould pue puey Y|
-oulp|es dWOoIpuAs 3o 4abuy puz ay1 jo Ajh1oepould squ |jews
919|dwo) Af1depAjod qu Hoys dN pue spuey ay3 jo uoixafadAH w ‘Xeloyl molieN 8l €
suwnjod 314>01puoyd
paziuebiosip yum sease K|K1oepkjod
KydonsAp d1ydospiadAy pue aanessyljoid squil| 1oys squ
|ened J1pesoyy BuneixAydsy dN pamouseu ‘sajejd ymoib qu Jeinbau) 44 Jlews ‘xeioy} molleN 9l C
95UBPIOOUO) sisoubeiq |eul4 $139UdD sbuipuly Kbojoyred (s99m) sbuipuly punosesn (s399M) SN 1€ Jaquinu ase)
Asdoine abe |euonelsan
e

obe |euonelsen

‘sisoubelp |euy

pue saipnis d13usb ‘uoijewloyul Asdoine ABojoyied jeuonippe ‘sbuipuly punosesyn |esibojoydiow ulely :ueds JSISaW] pugz 3yl Ul pasoubelp sased gz djqel



8 @ M. P. MACEDO ET AL.

eise|dsAp
19Jewpuey
-UBWLIDA|IS

(joued eisejdsAp
|e1319)s) auab
Z9dSH - 969¢195d

ymolb |eipuoydopud
Jejnbau] wnyjl [ewsouqy
siabuly Jo uoneIAsp [eagnd

SwolpuAs Iaxepm
Apueq squ

[ leted SAISS3I3J DIWOSS0INY BDwBE.a |eJ21E|Ig XEIOY] LI0YS XI9U 1oYyS Al Bujuanioys d1jpwozIyy [l A
(H92®)
LX(rS0°€€8'SHL squi| Jaddn wnipes Y3
-LL2'L6T'SL) UOIX3|} JUSURWLIdY winipel eisejdodAH
919|dwo) SWoIpuAs Yy |'LgbyL ue 13 eisejdodAH snipes 1ybu sissusby 44 wnipes 1ybu sissusaby 1z €l
'sauoz ymmolb |easAyd
JO uonedyISso pakejaq "anjeA
51408 JO BIS3I1Y '19]3N0 pue 13Ul
Selpied 3|gnoq “eisejdodAy bun|
pue squ woys ‘A|K1oephjod |eixe
SWoIpuAks plansI) 1504 'S3|DLNE JO UOIIRI0J pIemydeq
[eluied uea si||3 HDDe [ewloN YUM SJed 135 MO| ‘UIYd |[ewS 174 AikpepAlod 4 4!
squi| bujusnioys
100} N> |eIde|lg Sl[WozIyy
asn asn dN A|Apuodsfiejd sequn| pue ddeioy | 8l Xeloy) mouey 8l Ll
uope|nbue yum
Il e1apadw sauoq buoj Jo sainiely Gd sauoq buo
|eled s1sauaboalsO dN 9|diyn|y ‘3nea [eluesd payisso A110od ¥4 ainisod jewsouqy w oL
sbun| onsejdodAH
'sqll papeaq Uoys pue
SQWII| PaWLIOJAP 10YS UOIIeWIO)
snjjed pue sainyely a|dninw squil| jo
Yum sauoq snouibejied aedlaqg Buiusuioys
VIl eapadwi "}|NeA [elUBID JO UOIIRDNISSO JUdsqe SWosaw pue
|ered sisauaboalsQ dN ‘uonduIsal Yyimolb |esuiswwAsy 1z 0zIyY Xeloyy mouieN 1z 8
Xujew H3j
5115£> pue sisoiqy ‘jedieseiaw
(s1sAjeue payabuiey) 1511 JO duUsqe |esdle|iq ‘sied saxuejeyd jo
[ARTAN qu Uiy qu L ‘s31poq [eigaaA sisauaby
JO € pue g uoxd [BOIAIDD JO SIDIUID UOIIRDLISSO jooyqn)> |eidelig
7 3dfy Ul pa12313p SuofeleA Juasqy “uonejuejdw uoljired elyleubo.ipy
S159uab 0310y Jlusboyied oN 1ed |eJale|iq Mo| ‘elyreuboldiwody sauoq buo| yoys
95UBPIOdUO) sisoubeiq |eulq [SEIED) sbuipuly Abojoyred (s199m) sbuipuly punosesn (s23M) SN e Jaquinu ase)
Asdoine abe |euoneisan
e

abe |euoneissn

‘panunuo) z ajqer



FETAL AND PEDIATRIC PATHOLOGY 9

'salpnis J1duab Aq sisoubelp ey
‘eise|dsAp |e19]9)s pauapun — gsn

‘pawiopad jou - dN

asn

[erieg

919|dwo)

[ lered

919|dwo)

asn

awoipuhs OJ1V4

VIl epapadu
s1Sauab031s0

eise|dsAp

Iy ewpuey

-UBWLIDA|IS
JAISSIIAI DIWOSSOINY

dwolpuAs pady

(HDDR) €X(SLT'SLE'LE
-9£6'6€11€)
T'ledyx e

dN

(siskjeue paiabiey)
2udb gldd
ul g s3baysyLshTd
:«mﬁ_ma eise|dsAp
|e13[Ys) auab
Z9dSH Y 969¢435d
7 L1816iyd

(1oued eisejdsAp
|e13[Ys) auab
24494 ut Biyeszoidd

K|K1epufsobijo

eljpwodwed [eiquy eisejde Jejnqi4

$90} 231y Ajuo
100} JYbU SIS0I3|P503350 ‘BIq} ybu

paienbue ‘einqy 1ybu Jo sissusaby

‘auoz d1ydosnadAy

Jo uoneziuebio Jejnbaui

*SJI9JUID UOIIRIISSO Pasiadsip
pue paseanap Yyum saipoq
|RIQDMIIA 1394 JO UOIIRIO) [RUIIU|
's19buly JO UOnRIASP [eIGND
|eale|lq ‘eljawoldiw Juawbas
1noy ‘xeloy} Uoys “dau able|

Hoys ‘uofuasul uoljiaed 1ea moT

Yymoib |eipuoydopua
JejnBau] wni|i [ewsouqy
s1abuly Jo uoIIeIAIP [BUQND

|eJ31e[ig Xeloy) HoYS 33U Loys

squi| 1amo|
pue Jaddn jo Ajf1>epufs

|eJa3e|iq JUIBWWAS 'saInIns
|elUBJD |BUOIOD JO SISOISOUAS
|eJ1e|iq ‘uorasul uoljiaed

Jea Mo ‘asou Joys ‘wsHojRuadAy

‘sisoydoud ‘Ajeydadfydeig

[44

[44

Ll

8¢

144

quil| J9mo] Jo

BuiuaLIoys dIPWOSa w
199} pue
quij Jamoj Hoys 1z

1004 qnp> Y6y
* saInyoely [eIdle|iq
YUM SINway Hoys ol

squi| buiuayoys
dlpWozIyY
Xeloy} MoleN 4

Ajjesarepq
squiny} uasqy
s1obuly '€’z Jo
Ajpoepuls |esale|iq
‘Alebawo|ndiuan
[esa3e)1q 1461S 1z

[44

0¢

8l

Ll

Sl



10 M. P. MACEDO ET AL.

Figure 3. Pathology examination of case 3. Short rib polydactyly syndrome: macroscopy (a, b):
hyperflexion of the hands and clinodactyly of the 2nd finger of left hand and clinodactyly of the 3th
and 4th fingers of right hand (a); rocker-bottom feet (b). Radiological examination (c, d)
Cervicothoracic scoliosis, marked narrowing of the ribcage, short/thin ribs, almost parallel (c); long
bone growth discrepancy: normal ulna P50, short radius P5 and short humerus P10 (d).

Although a greater number of cases were identified in the first trimester, when compared
with older studies [10] chronological analysis of diagnosis success does not show a higher
percentage of complete characterizations in recent years. It can be inferred that despite bet-
ter ultrasound equipment with increased image quality, diagnostic accuracy has not
increased with time. In our series only 30% of second trimester cases were completely char-
acterized by ultrasound alone, percentages similar to those achieved 20 years ago [11]. Even
with further technological advances, more specific and earlier diagnosis is unlikely. Other
diagnostic methods should therefore be considered to increase diagnostic yield [12,13].

The postmortem pathology examination represents an important adjuvant to specific
dysplasia subtype characterization (Figure 3). In our series, it alone provided 40% and
47% of complete dysplasia characterizations in the first and second trimesters respect-
ively. Osteogenesis imperfecta was the most frequent final diagnosis (22%) in line with
previous literature [14]. Results reinforce the use and need for systematic evaluation of
all cases of TOP by autopsy as previously stated for other conditions [15,16]. These
highlight the importance of corroboration or adjustment of the final diagnoses, quality
control of the sonographic assessment as well as future parental counseling.

Karyotyping showed no chromosomal abnormalities in any case. More specific gen-
etic studies including a-CGH, skeletal dysplasia panels and targeted gene analysis all
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contributed to specific diagnosis. When undertaken, genetic studies were fundamental
in the characterization of one case (20%) in the first trimester and two cases (12%) in
the second trimester. In the remaining cases they confirmed pathology diagnosis. Their
regular application could be used in the first trimester when dysplasia is suggested by
ultrasound. However, the use of skeletal dysplasia panels as a screening method alone
would presently not be a substitute for ultrasound, in agreement with Zhou et al (2018)
due to the low frequency of these diseases [17]. Next generation sequencing shows great
promise in improving prenatal diagnosis of skeletal dysplasia [18]. When couples decide
for TOP, we suggest that genetic studies should follow pathology examination as path-
ology and ultrasound together were able to fully characterize 72% of dysplasias.

In our study the addition of pathology and genetics to ultrasound alone increased
complete dysplasia characterizations from 22% to 86%. Ultrasound can therefore be
viewed as an effective screening tool for the presence of dysplasia but not for its classifi-
cation. Future diagnostic approaches should incorporate new diagnostic imaging
approaches as well as pathology and genetics. One limitation to our study is the rela-
tively small number of cases. However, due to the frequency of these conditions and
concordance with previous studies we believe its conclusions are an important addition
to the limited literature available.
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Skeletal dysplasias are a heterogeneous group of over
450 genetic diseases affecting bone and cartilage. They
have an incidence of 2/10,000 live births and a lethality of
approximately 50%, which makes their prenatal diagnosis
of particular importance in determining fetal outcomes
as well as in genetic counseling for future pregnancies'”.

Ultrasound has for many years been the preferred
method of screening for these conditions. Despite sig-
nificant advances in the last decades regarding image
quality and acuity, the diagnostic success rate remains
disappointingly low, a correct ultrasound diagnosis being
made in only 67.9% of cases®. Therefore, new diagnostic
modalities should be considered to maximize morphologi-
cal information. Magnetic resonance imaging (MRI) and
computed tomography (CT) have both proven to be use-
ful adjuncts in these conditions. Both techniques have
the advantage of being operator independent and not be-
ing limited by maternal body mass index or the presence
of oligohydramnios. Because it allows three-dimensional
(3D) reconstruction, CT has proven to be a valuable
complement in selected cases of fetal skeletal dysplasia
in which the specific diagnosis cannot be made by ultra-
sound alone. It has been shown to be superior to ultra-
sound for the evaluation of bone abnormalities, especially
those involving the skull, ribs, or pelvic bones®. The di-
agnostic gain comes from an appreciation of the morphol-
ogy and deformities in their entirety. Although the use of
CT is controversial because it exposes patients to radia-
tion, it has not been shown to increase the occurrence of
malformations; if used judiciously, its benefits may well
outnumber its risks®. Regarding safety, unenhanced MRI
(i.e., that performed without contrast) has not been asso-
ciated with teratogenic or adverse fetal effects. However,
its use is currently not recommended before 22 weeks of
gestation, and, even thereafter, it should be performed in
1.5 T scanners. The initial MRI evaluation of congenital
anomalies should include T1- and T2-weighted sequences.
If musculoskeletal disorders are suspected, echo-planar
imaging, thick-slab T2-weighted sequences, dynamic
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steady-state free precession sequences, and volumetric
interpolated breath-hold examination sequences should
be performed®. T2-weighted MRI appears particularly
useful in the study of the fetal brain, as well as in that of
organs with high water content, which should be evalu-
ated with a T2-weighted half-Fourier single-shot turbo
spin echo protocol®. For limb deformities, clubfoot, and
arthrogryposis, 3D images obtained through thick-slab
T2-weighted sequences generate easily recognizable im-
ages of the deformities with the additional advantage
of the shine-through effect. Data collected with these
techniques allow 3D reconstructions to be modeled into
virtual reality constructs or 3D-printed representations
(Figures 1 and 2), both of which are useful tools for fetal
surgeons who are preparing to perform in utero or early
postnatal corrective surgery”). Such imaging techniques
can also give parents a greater, more tangible understand-
ing of the defect, as well as strengthening the maternal-
fetal attachment®.

Figure 1. Thoraco-omphalopagus conjoined twins at 31 weeks of gestation. A:
3D view from a CT scan. B: 3D-printed model.
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Ultrasound continues to be an invaluable tool in the

screening and diagnosis of fetal skeletal dysplasias and will
not be replaced by either CT or MRI used in isolation.
Rather, these serve as complementary imaging techniques

t

hat increase the overall sensitivity and specificity of the

analysis, allowing a greater number of correct and early
prenatal diagnoses.
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Figure 2. Achondrogenesis at 34 weeks
of gestation. A: 3D view from a CT scan.
B: 3D view from an MRI scan.
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elaboragéo do respetivo parecer. Para o efeito, anexo toda a documentagao requerida.
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Tipo de investigacao:

[ ] Comintervencao Sem intervencao

Formacéo do investigador em boas préticas clinicas (GCP): [ ] Sim [] Nao
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Nome do orientador de dissertagéao/tese (se aplicdvel): Prof. Carla Ramalho

Enderego eletrénico: carlaramalho@med.up.pt
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PROTOCOLO DO ESTUDO
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- Calculo da prevaléncia das osteocondrodisplasias (OCD) num centro hospitalar terciario

- Avaliagéo da taxa de sucesso diagnostico com recurso a critérios ecograficos e comparacéo anatomopatolégica
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- Diagnostico situacional da prevaléncia e a sua variagao nos ultimos 15 anos

- ldentificac&o dos critérios com maior valor preditivo positivo e negativo no estudo n&o invasivo destas patologias.
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] Investigador ] Promotor [] Servico onde é realizado
X] Naoaplicavel Outro:
Existe protocolo financeiro? [ ] sim L] Nao




LISTADEDOCUMENTOS ANEXO03
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L] Profissional de ligacio
__| Informac&o dos orientadores
] informagdo ao participante
[_] Modelo de consentimento

L Instrumentos a utilizar (inquéritos, questiondrios,escalas, p.ex.):
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D Protocolo financeiro
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| AUTORIZADO

Dr. Ruide Vasconcellos Gu e SAO JOAO |

3o S Lo/

.de 22/8)

1.Identificagdo do(s) Investigador{es) rreerchmenicbrgoern

1.1.Investigador Principal
Nome Carla Maria de Almeida Ramalho

Contactotelefémico | [ | I | | 1 | [ 1 1 | 11
Enderego eletrénico carlaramalho @ med.up.pt

1.2.Investigador{es) Associado(s)
Nimero Total: | |
Neme Miquel Pereira da Cunha Coelho de Macedo

Contacto telefénico !91]2(196!5751 N N S O

Endereco eletrénico miguel macedo2 @ hotmail.com

Nome

Contactotelefénico || | [ | [ [ | | | | | | |
Endereco eletrénico @

Nome

Contactotelefénico || [ [ | | | [ | | | | | |
Enderego eletronico @

1.3. Afiliacao Institucional do Investigador Principal

1.3.1.Grupe Profissional

Médico(a) ] Enfermeiro(a) Docente [ ] Estudante
[ ] Outro.Qual?

1.3.2. Documento de identificagio pessoal ou profissional
|| Cartao de Cidadao L] Bilhete de Identidade [ Célula Profissional
[ | Cartaode Docente C} Cartao de Estudante (] Outro. Qual?

NimerodeDocumente | | | | [ | | 1 | | | | | |

\

Z.Enquadramento e Identificagio do Trabalho de Investigagio e Desenvolvimento iee 1o b i

2.1.Enquadramento da investigagao
Trabalho académico de investigacao e desenvolvimento:
[ Nao conferidor de grau
[ Conferidor de graw || Licenciatura  [X] Mestrado (] Doutoramento

D Projeto de investigagao e desenvolvimento
N

/
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/2.2. Entidade(s) que tutela{m) a investigagao
[X] Centro Hospitalar de Sao Joao
servico: Ginecologia e obstetricia

[g Universidade do Porto o
Faculdade / Instituto;_Faculdade de Medicina

[X] Outra Instituicao. Qual? Instituto de Investigacéo e Inovacdo em Saude

H4 alguma parceria entre instituictes?

[ INao  [X] sim.Quallis)? Centro Univeristario de Medicina - CUME

2.3.Orientador Se Aphoive!
Contacto telefénico N A T O T S I
Endereco eletrénico carlaramalho @ med.up.pt

2.4.Titulo provisério ) o
Improving the diagnosis of skeletal dyslpasias Oa 15 year retrospective cohort reviewing

concordance between sonographic, genetic and morphological features

Deverd posteriormente indicar o titulo definitivo para emissto de Certificado de Reutilizacéio pelo RAI -
DAta REuse Certificate for Research - DARE através dos contactos disponiveis no fim deste formuldrio.

2.5. Acessorequerido
D Ficheiro

Descricao do patriménie informacional a que pretende ter acesso, identificando a informagdo a obter, i.e. nome, morada, diagndstico, idade, cédi-
gos dos distritos, entre outros.

X] Consultade processos clinicos em ambiente papek

D Bloco Consulta Externa ] Hospitalde Dia Internamento MCDT ] Urgéncia

Deverd anexar ficheiro{s) contendo a identificacdo do pretendido, i.e. nimeros de processos,
episodios, numeros de utente, entre outros.

Consulta de registos clinicos eletrénicos
Especificar os Sistemas de Informagéo:

'
i

Data previstvel de fim de utilizagdo das credenciais de acesso |

D Outro Acesso. Qual?

2.3.Pareceres e Autorizacées

[X] Autorizagio da Hierarquia

IX] Protocolo Cientifico Aprovado!

X] Parecer da Comissao de Etica paraa Saude {CES)?
Parecer do Centro de Epidemiclogia Hospitalar !

Deverd anexar ficheiro(s) contendo cépia dos documentos referentes és opgoes selecionadas,
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4, Aceitacdo dos Termos e Condigbes da Reutilizacio

Curnulativamente com as obrigagbes decorrentes da lei jé citada (n.° 2 e 3do artigo 21 eon.® 1 e 2 do artigo 12, ambos da Lei n.°
26/2016, de 22 de agosto) ao submeter o presente pedido concordo e fico ainda vinculado aos seguintes termos e condicoes:

Cornprometo-me a manter confidencial toda a informacéo a qual vou ter acesso;

Nao vou elaborar registos, susceptiveis de identificar ou tornar identificavel a identidade das pessoas a quem os mesmos

dizem respeito;
Nao vou elaborar, nem ficar na posse, de copias de bases de dados utilizadas na recolha de informacao;

Cornprometo-mne a obter junto da Comissao Nacional de Protecao de Dados (CNPD) as necessarias autorizactes, para eventuais
bases de dados que venha a conceber e utilizar no ambito da presente investigacao;

Comprometo-me a devolver ao Centro Hospitalar de Sao Jodo, na pessoa do seu Diretor Clinico, as bases de dados e g resultado
da investigacao;

Comprometo-me a ocultar os elementos de identificacdo da(s) pessoa(s) a quem os registos digam respeito, em futuras e
eventuais publica¢des de resultados;

Comprometo-me a consultar os processos clinicos nas instalagbes que me forem indicadas para o efeito;

Comprometo-me a obteT os necessarios pareceres, quer da Comissao de Etica do Hospital, quer do Centro de Epidemiologia
Hospitalar, sernpre que necessario;
Comprometo-me a citar as fontes sempre que publicitar o trabalho de investigacao independentemente de requerer a Certi-

dao de Reutilizacao (DAta REuse Certificate for Research - DARE);

Tomei conhecimento, que a violagao de qualquer dos compromissos aqui assumidos, resultara no apuramento de responsabili-
dades disciplinares, civis e penais e ainda, a impossibilidade futura de aceder a informacao de satide para fins de investigacéo.

5. Decisdo do investigador sobre requerer a DAta REuse Certificate for Research ~DARE v o 0

IX] Pretendo desde ja requerer a Certidao de Reutilizacao {DARE) cujo sentido, valor e significado

consultei em http,//portal-chsj.min-saude.pt/pages/710.

D Nao pretendo requerer a Certidao de Reutilizacao (DARE) cujo sentido, valor e significado

consultei em http://portal-chsj.min-saude.pt/pages/710.

~

8. Assinatura

DNoeta 1: Se o presente pedido for submetido eletronicarnente ou faz assinatura digital qualificada; ou pesteriormente vem ao Centro Hospitalar de Sao Jodo exibir o seu documento de identi-
ficaghe pessoal ou no &mbite do seu espoco de liberdode e como manifestaciio expressa do seu consentimento envia copia do referido documento, neste caso, concluido o processo ser-lhe-d
devolvida ou eliminada a cdpia do documento de identificagdo pessoal, conforme as indicagGes que dé.

Notu 2 5e 0 presente pedido for entregue presencialmente, assina e exibe o documento de identificacéo a quem recebe o pedido.

Data 415 10 R |- SN - LA Lol U

Investigador Principal

Em caso de duvida no preenchimento contacte através dos enderegos eletrénicos
ralreutilizacao.id@chsjmin-saude.pt ou ruiguimaraes@chsj.min-saude.pt
ou pelos nimeros de telemdvel 562 204 194 ou 918880 299

SUBMETER
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