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A B S T R A C T

Placental pathology is a key modality for determining placental health during pregnancy, especially in the event
of adverse pregnancy outcomes. However, issues with standardization in placental diagnosis, reporting practices
and clinical translation prevent this modality from being used to its full potential. This article will highlight these
standardization issues and summarize ongoing work in this field to overcome them. Additionally, we propose a
synoptic reporting framework for placental pathology based on current consensus guidelines, aimed at enhan-
cing the comprehensiveness and quality of reporting placental findings. We believe this approach will improve
our understanding of the placenta in adverse pregnancy outcomes and, importantly, offer the opportunity to
increase knowledge translation to key stakeholder groups including patients.

1. Introduction: the placenta is central to obstetric health

A healthy placenta is vital for a healthy pregnancy, essential for
fetal survival and mediating maternal adaptation to pregnancy [1].
Abnormal development and function of the placenta can put mother
and fetus at risk for a number of placenta-mediated complications, in-
cluding preeclampsia, fetal growth restriction, pregnancy loss and/or
stillbirth [2–6]. Together, these complications are leading causes of
maternal and perinatal mortality and morbidity [7,8]. Additionally,
spontaneous preterm birth may be due in part to placental abnormal-
ities in the absence of other mitigating factors such as infection [5]. The
burden of placenta-mediated complications also extends beyond the
postpartum period, inferring increased life-long health risks for both
mother and child [9].

Exact etiology and pathophysiology of placenta-mediated compli-
cations remain largely elusive. While a theoretical understanding of the
causative role of this organ in the majority of obstetrical complications
exists, the placenta often receives minimal attention in the clinical
setting [10]. Practice guidelines from organizations such as the College
of American Pathologists [11] and the Royal College of Pathologists
[12] recommend placental examination for all adverse pregnancy

outcomes listed above, in addition to pre-existing maternal disease and/
or gross placental abnormalities. Despite these recommendations, stu-
dies suggest that upwards of 20–65% of placentas meeting criteria for
examination are not sent for evaluation [13,14]. Reasons for low sub-
mission rates include lack of awareness of the need for examination,
disagreement with criteria for submission, and lack of perceived clinical
benefit of placental examination in patient management and counsel-
ling [13,15]. This is a missed opportunity, as detailed examination of
the placenta following an adverse pregnancy outcome can provide in-
sight into underlying pathophysiology of disease and can be used to
inform clinical management of both the mother and neonate in the
postpartum period [16–18]. Further, information collected from the
placenta can allow for effective patient counselling regarding recur-
rence risks for subsequent pregnancies and life-long health [16,19,20].
In a research context, insight gained through placenta pathology can
highlight critical mechanisms driving placental dysfunction, allowing
for novel discoveries for prediction, diagnosis and/or interventions of
placental-mediated pregnancy complications [21,22].
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2. Placental pathology – the current landscape

Clinical guidelines [11,12] detail a complete assessment of placental
gross anatomy and histological examination of the umbilical cord,
membranes and parenchyma. In routine practice, narrative reporting is
the standard process for evaluating the presence and severity of histo-
pathological lesions, with significant findings assembled into a final
report. Unfortunately, this process is hindered by lack of standardiza-
tion in nomenclature and classification of placental diagnosis, as well as
quality issues related to the use of narrative reports [10,23]. A lack of
consistency in terminology and criteria for lesion severity is a re-
cognized concern by experts in the field [23,24]. Moreover, systematic
reviews investigating associations between reported placental lesions
and various pregnancy complications cite subjective, non-specific ter-
minology and wide variability in diagnostic criteria between studies,
making comparability and interpretation of findings difficult
[17,25,26]. Likewise, the translation of research-focused endeavors into
clinically meaningful outputs is limited by the high degree of hetero-
geneity in placenta pathology findings reported across clinically similar
patient populations [27–29]. This variability may be due in part to
study design (ex. cohort versus case-control studies), non-blinding of
the reporting pathologist or differing lesion definitions used between
studies [25,26,30,31]. A recent systematic review of pathological le-
sions in stillbirth stated that few studies described the diagnostic cri-
teria used and, if this was described, nomenclature and severity differed
between studies [25]. Together, these challenges limit the utility of
placental pathology in the care of mother and baby [32,33] and in the
advancement of our understanding of mechanisms underlying placenta-
mediated pregnancy complications [34]. As suggested recently [24], we
would argue that until the research and clinical communities uni-
versally move towards a standardized approach to placental examina-
tion and reporting, we will remain stalled in the effective integration of
placental pathology findings into knowledge generation and clinical
care practices.

A standardized approach in all aspects of placental pathology is
required to increase its overall utility. As described below, approaches
to address issues with standardization of nomenclature and diagnostic
classification are well underway [16,24,35–39]. The next fundamental
change needed in the field of placental pathology is the widespread
uptake of synoptic reporting to overcome known challenges with nar-
rative reporting. Here, we propose a synoptic framework for placental
pathology reporting, which incorporates standardized placental ex-
amination and diagnostic criteria [11,12,16,24,36–38,40–44]. Ad-
ditionally, this synoptic approach is poised to increase the clinical
translation of placental findings to relevant stakeholder groups through
a customized output that will bring placental diagnosis to the forefront
in clinical care. Continued efforts in these areas will no doubt improve
the consistency, reproducibly and quality of placental pathology and
impact in clinical care and research practices in the future, as it has in
other domains of pathology [45].

2.1. Standardized placental examination and lesion classification

Optimal practice would have placental pathologists throughout the
world using the same terminology and severity criteria when describing
and diagnosing placental lesions. In 2003, the Perinatal Section of the
Society for Pediatric Pathology published a series of papers providing
unified terminology and criteria for grading lesions of maternal vas-
cular disorders, fetal vascular disorders, and amniotic fluid infection
[36–38]. Following publication, efforts to disseminate these classifica-
tions for placental diagnosis were undertaken [10], culminating in the
2015 Amsterdam Placental Workshop Group Consensus Statement
which established the most recent standard for placental examination
and sampling, along with comprehensive terminology and classification
for placental diagnosis with international consensus [16,24]. Re-
commendations for standardized gross examination by the Amsterdam

Group include descriptions of trimmed placental weight, placental disk
dimensions, umbilical cord and membrane features [24]. A minimum of
four tissue blocks for histological examination should be submitted to
the pathologist – one of the extraplacental membranes rolled from the
rupture edge to the placental margin with two cross-sections of the
umbilical cord (fetal end and 5 cm from insertion end) and three full-
thickness blocks of normal-appearing parenchymal tissue. Additional
blocks of macroscopic lesions with adjacent normal parenchyma should
be submitted as required. Consensus for definitions and severity of
placental lesions spanned the following categories of pathology: 1)
maternal vascular malperfusion, 2) fetal vascular malperfusion, 3) de-
layed villous maturation, 4) ascending intrauterine infection and 5)
villitis of unknown etiology [38]. The criteria for placental diagnosis set
forth by this expert group should be adopted by clinicians and re-
searchers at an international level. This would serve to improve the
consistency and reproducibility of placental pathology examination and
mitigate discrepancies in placental diagnosis in both clinical practice
and research studies.

2.2. Reporting practices

In addition to global standardization of nomenclature and classifi-
cation criteria for placental diagnosis, there must be a paralleled push
to standardize the method by which pathologists evaluate and report
the findings of a placenta examination. Currently, standard practice for
placental pathology involves narrative reporting, a system subject to
personal bias and quality issues [46–51]. Without a structured work-
flow, which ensures that all possible placental lesions and severity are
collectively evaluated, completeness of the reporting is left to in-
dividual practice. As a consequence, the quality of placental reporting is
known to vary considerably, from overly simplified to overly detailed,
with high degrees of variability in reported findings [35]. If significant
lesions are unintentionally missed or not included in the final report,
clinical management of mother and baby may be compromised [20].
Conversely, if the final report includes irrelevant placental findings,
meaningful information may be overlooked or misinterpreted. A 2013
study surveying obstetricians on the utility of placental pathology re-
ports identified the use of a more streamlined report, with findings
grouped according to lesion categories, over narrative reporting format
as a means to improve interpretation and implementation of findings
into clinical practice [52].

From a research perspective, robust and consistent placental pa-
thology data collection is needed for the delineation of placental disease
and association with maternal and fetal/neonatal outcomes during and
after pregnancy [53]. The research utility of data collection via synoptic
reporting has been demonstrated in the oncology subspecialties, with
large-scale tumor registries in Ontario and California noting successes
in capturing robust data for research purposes [54,55]. Placenta pa-
thology data collected in a standardized fashion would easily lend to
integration with population-based databases, allowing for comprehen-
sive studies on placental-mediated diseases [53]. A clearer under-
standing of the associations between the presence of distinct placental
lesions and maternal and neonatal health outcomes could help clarify
our current disease paradigms for placental-mediated complications,
and may help identify distinct subclasses of placental dysfunction in
obstetrical disorders with considerable clinical heterogeneity, such as
preeclampsia [22,56]. Standardized placental pathology data collection
would also facilitate better case-control selection for observational and
intervention studies, with pathology findings being easily comparable
and reproducible between research centers. Quality placental pathology
data is necessary in order to advance our knowledge of placental dys-
function, determine clinically significant thresholds for placental di-
agnosis and ultimately, refine our understanding of placental lesions
associated with adverse pregnancy outcomes and long-term health
outcomes for mothers and babies.
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3. The future - moving beyond narrative reporting in placental
pathology

Other fields of pathology have moved beyond the use of narrative
reporting to a more standardized approach known as synoptic re-
porting. A synoptic pathology report includes line-by-line evaluation of
specific lesions important in the classification and diagnosis of the
particular pathology. The College of American Pathologists has devel-
oped criteria for synoptic reporting that states: 1) all required data
elements must be paired with responses and be included in the report;
2) each required data element and response is listed on a separate line;
3) if multiple responses are permitted, each response must be on a se-
parate line; 4) all required data elements and responses must be listed
together with the synopsis appearing separately; and 5) narrative de-
scriptions are allowed in addition to the required data elements and
responses but are not a substitute for them [57]. Narrative comments
may reference required data elements but cannot replace entry of the
information in the synoptic report [57].

The benefits of synoptic vs. narrative reporting in pathology include
improved completeness, enhanced communication between pathologist
and clinicians and improved facilitation of information exchange be-
tween key parties. Studies suggest that synoptic reporting can improve
the completeness of reporting upwards of 60–94% compared to narra-
tive reporting [58–64]. Likewise, synoptic reports reduce the amount of
superfluous content, improving the conciseness of the report for the
reader and facilitate improved communication between pathologist and
clinician using consistent terminology [58,61,64,65]. Further, clinician
satisfaction increases with the use of synoptic reports due to ease of
finding information for clinical decision-making and the consistent
approach to interpreting findings [65–67]. Synoptic reporting also
streamlines workflow, and when computerized can provide data entry
restrictions (e.g. units of measure) and notifications for missed data
fields, further improving the accuracy and completeness of the report
[59,68,69].

A synoptic reporting approach has not been undertaken with any
degree of significance in the field of placental pathology, unlike other
areas of pathology. However, several groups have proposed systematic
reporting schemes for placental pathology to improve quality and
clinical utility of reports as well as enhance the robustness of data
collection for research purposes [40–42]. While these schemes include a
structured checklist, several components outlined by the College of
American Pathologists are missing, such as data elements paired with
discrete responses, listed line by line [57]. Further, a paucity of studies
evaluating the uptake of these published reporting schemes exists, so
their utility over narrative reporting in this field remains unknown.
However, growing evidence collected in other fields of pathology lend
strong support for improved placenta pathology report completeness
and quality should a synoptic approach be adopted universally, ulti-
mately benefitting maternal-fetal clinical practice and research en-
deavors.

3.1. A synoptic framework for placenta pathology reporting

The consensus work undertaken by the Society for Pediatric
Pathology, the Stillbirth Alliance and, most recently, the Amsterdam
Working Group [10,24,36–38,42] has established the basis for uni-
versal nomenclature, diagnostic criteria and sampling protocols. We
propose a framework (Table 1) that builds on the standardization and
optimization across the subsequent critical components of placental
pathology: 1) synoptic reporting of placental lesions and 2) optimized
clinical translation tailored to relevant stakeholder groups. This evolved
framework has the potential to improve how placental pathology is
conducted, allowing for clinicians and researchers alike to take full
advantage of this powerful clinical tool along its continuum – from the
view under the microscope through to clinical translation.

3.1.1. Synoptic reporting of placental lesions
Within the framework, placental lesions are arranged into etiolo-

gical-based categories representing well-described pathophysiological
processes associated with placental disease. These categories include:
maternal vascular malperfusion, decidual vasculopathy, implantation
abnormalities, intrauterine infection, placenta villous maldevelopment,
fetal vascular malperfusion, chronic uteroplacental separation, ma-
ternal-fetal interface disturbance, and chronic inflammation. An
“Additional Findings” category is included for inclusion of rare lesions
not commonly encountered. Each lesion has a discrete entry field for
indicating its presence or absence or for indicating the severity grade of
the lesion where applicable. Likewise, there is a text field for narrative
descriptions at the end of the framework should the pathologist wish to
include them. Evaluation in this format would ensure that all critical
lesions are assessed and pertinent negatives are recorded for each pla-
centa, and provides final reports with a consistent format. Additionally,
this synoptic format has the potential to improve the reporting quality
by non-subspecialty trained pathologists at centers without a placental
pathology specialist. As shown in other domains of pathology, use of
synoptic reports by non-subspecialty trained pathologists increased the
completeness and utility of final reports [45,70].

The inclusion of explicit definitions for each lesion along with re-
levant severity criteria embedded directly in the framework removes
interpretational grey areas and personal bias. All major pathological
categories and accompanying lesions, with descriptions and severity
grading, outlined in the Amsterdam statement are included in the fra-
mework [24]. We have also included additional categories and lesions
pertinent to placental examination that are not covered in the Am-
sterdam document, but have been previously described in the literature.
For example, we added a data field for villous agglutination in the ca-
tegory of maternal vascular malperfusion as it was not directly com-
mented on by Amsterdam group but was previously described by
Redline et al. [38] The lesion may represent focal mild sub-infarctive
anoxic change, however this has yet to be elucidated. Recording its
presence and severity may allow for associative studies in future re-
search. We also created a separate section for maternal decidual vas-
culopathy, whereas these lesions were included in the maternal vas-
cular malperfusion category by Amsterdam. Our rationale for this
separation was to delineate lesions occurring in the parenchyma versus
the maternal decidua. Other lesions (in addition to the major Am-
sterdam categories) include microscopic accreta/basal plate myo-
metrial fiber, specific inflammatory patterns associated with bacterial
and fungal infection, chorangiosis, chorangiomas and rare but recurrent
and serious conditions such as massive perivillous fibrinoid deposition
and chronic intervillositis.

3.1.2. Optimized clinical translation tailored to relevant stakeholder groups:
A future direction

Placental diagnosis can reveal the underlying cause of adverse
pregnancy outcomes, identify complications with a high recurrence risk
and provide information for the immediate and future care of mother
and infant [16,17,41,71]. However, if interpretation of pathology
findings and their clinical relevance are not adequately communicated
to the appropriate care providers, this critical information is lost. An
often-overlooked aspect of placenta pathology standardization efforts is
the translation of placental findings and their clinical significance into
outputs tailored to the distinct stakeholder groups who would benefit
most from the findings. We envision a final pathology report in-
dividually tailored to distinct clinical care provider groups, such as
obstetricians, neonatologists and family physicians. Putting the sig-
nificance of specific pathological findings, and associated risks and
outcomes (both present and future), into context for the receiving
clinician would allow for better patient management and counselling.
Following a summarized diagnostic comment, specialty-specific outputs
would provide the contextualized clinical relevance of the pathology
findings. Correlations with clinical diagnoses, immediate postpartum
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Table 1
Synoptic framework for placental pathology [97,98]> .

(continued on next page)
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Table 1 (continued)

(continued on next page)
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Table 1 (continued)
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Table 1 (continued)

(continued on next page)
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and long-term health risks for mother and baby, as well as recurrence
risks for future pregnancies would be highlighted.

Fundamental to these tailored report outputs is the inclusion of a
largely ignored stakeholder group – the patients themselves. Over the
past two decades, healthcare in North America has moved towards the
patient-centered model, involving patients in all aspects of their care as
a way to improve quality of care, ensure patient safety, and enhance

patient satisfaction [72,73]. As part of the patient engagement move-
ment, an increasing number of patients are gaining access to their
healthcare information via patient-accessible electronic medical re-
cords (EMRs) [74]. Laboratory results, including pathology reports, are
amongst the most frequently accessed pieces of information in patient-
accessible EMRs [75,76]. Placental diagnoses, explained in accessible
terms, could offer invaluable explanations for adverse pregnancy

Table 1 (continued)
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outcomes or the cause of stillbirth [25]. Having an explanation as to
why an adverse pregnancy outcome occurred, especially in the case of
perinatal loss, has been identified as an important component in the
healing and bereavement experience of parents [33,77]. Likewise, pa-
tients could be made aware of future risks, both pregnancy recurrence
risks and long-term health risks, and be advised to seek specialist care
in the postpartum period [78].

Effective stakeholder-specific translation of placenta pathology
should include descriptions of findings that are both available and
understandable to the patients themselves. In oncologic pathology, the
creation of plain-language tools to interpret pathology reports is in its
nascency. The American Cancer Society has created resources to aid
patients in understanding their cancer pathology reports, however, they
are limited to five anatomic areas: breast, colon, esophagus, lung, and
prostate [79]. In Canada, a more comprehensive pathology education
resource for patients is available (MyPathologyReport.ca), which offers
a pathology dictionary as well as patient-centered diagnostic articles for
over 65 clinical entities [80]. This resource, however, currently focuses
on neoplastic processes and does not include any form of patient in-
formation surrounding placenta pathology. The incorporation of pa-
tient-centered summaries into pathology reports is even more limited. A
small number of pilot programs across North America have emerged,
and while preliminary, results suggest that patient-centered reports
improve patient knowledge regarding diagnosis and facilitates shared-
decision making between patient and clinician [81]. We believe that
tailored, patient-centered reporting is the future of pathology and is a
novel and important part of our proposed synoptic reporting frame-
work.

A hypothetical example of our tailored pathology output is

presented in Fig. 1. In our example, the obstetrical output for a pla-
cental diagnosis of maternal vascular malperfusion includes confirma-
tion that placental findings reflect the clinical outcomes (preeclampsia
and fetal growth restriction), their correlation with ultrasound and
Doppler findings, as well as the recurrence risk for subsequent gesta-
tions. The neonatology output focuses on the placental findings in the
context of warranted infant surveillance, such as observation for signs
of neurological injury. The output for family practice includes re-
commendation for referral to high-risk obstetrical services for pre-
conception counselling and/or subsequent pregnancies. The output also
indicates the long-term health risks associated with the diagnosis,
namely premature cardiovascular disease. As previously described, this
framework envisions a unique opportunity to generate a tailored output
report for a high priority stakeholder group – the patients themselves.
This output would include a lay summary of the placental findings, the
significance of these findings for mother and infant health as well as
specific follow-up care the patient could request. Such an approach
places the patient at the center of their care and improves the acces-
sibility of this important clinical modality.

4. Obstacles to uptake and implementation synoptic reporting

There are identified obstacles that might limit both the universal
uptake and implementation of the synoptic framework into routine
clinical practice. The most obvious of which would be the perceived
and/or realized increase in time allotment per case required to properly
complete the highly structured placenta pathology examination. Uptake
would initially involve an increased time investment by the pathologist
due to the learning curve associated with the format and structure of

Fig. 1. Hypothetical tailored outputs from the synoptic framework for placental pathology. Following examination of the placenta and findings recorded using
a standardized synoptic framework, clinical relevance of the placental diagnosis is tailored to each specific stakeholder group, namely obstetricians, neonatologists/
pediatricians, general practitioners and patients.
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the framework. While this might be a challenge to initial uptake in
routine practice, other areas of pathology suggest that allotted time
required per case gradually declines as familiarity with the tool in-
creases [47]. Likewise, the improved quality of the examination and
final report have been cited to outweigh additional workload brought
upon by standardized reporting [47]. It will be critical for future re-
search to validate the benefit of standardized placenta pathology exam
in the patient care continuum to receive support from pathologists and
hospital administration alike [47,82], allowing for appropriate work-
load allocation for cases of placenta-mediated diseases.

Further, validation of this tool is necessary across large and small
clinical centers to determine uptake, reproducibility and maintenance
workload of the framework and its impact on clinical care. It will be
imperative to draw on the experience within the field of cancer pa-
thology, where electronic synoptic reporting has been implemented
across many different centers of varying sizes and degree of sub-spe-
cialization, to negotiate these barriers and ensure success for synoptic
placental pathology reporting [47,58,83–86]. In those smaller centers,
which may have non-subspecialty trained pathologists providing pla-
cental pathology reports, training will be required to encourage uptake.
While subspecialty-trained perinatal and placental pathologists would
gain exposure through their fellowship and residency curriculums,
widespread dissemination and training via professional associations
and societies such as the Society of Pediatric Pathologists (SPP) could
aid in this endeavor, similar to the online and conference-based dis-
semination of cancer synoptic reporting by the College of American
Pathologists (CAP).

An additional barrier to implementation in routine clinical practice
would be the integration of the framework into existing reporting
modalities already in use. At present, the framework is in a paper-based
format, which would likely deter pathologists from using it. Efforts to
develop the framework into an electronic platform are underway and
will reduce the time required to complete the comprehensive placental
exam and generate tailored reports. The translation of this conceptual
framework into an electronic platform would require integration with
electronic reporting systems used by individual institutions and pre-
sents a logistical undertaking by hospital administration. Additionally,
maintenance of the program would be required to ensure definitions
and severity criteria for placental lesions, and the clinical significance
of these lesions remain up-to-date. As our knowledge continues to ad-
vance and research informs clinical practice, our synoptic report will
need to adapt accordingly. As we have seen in oncologic pathology,
there is an increasing amount of cancer biomarker data being in-
corporated into synoptic reports, including genomic and biomolecular
information [87]. Should biomarkers similarly become commonplace in
placental pathology, standardized reporting of this complex informa-
tion will become critical.

Finally, a barrier to the implementation of any change in reporting
is the perception of liability. Particularly in the era of patient-accessible
electronic medical records, concerns surrounding error and error-dis-
closure on behalf of both the pathologist and clinician continues to
permeate medicine in general, and the field of pathology more speci-
fically [88–90]. There is evidence that high quality communication
with patients decreases risk of litigation and increases patient's sense of
quality and overall perception of safety [74,91–94]. The landmark 2015
consensus study report by the National Academies of Sciences, En-
gineering, and Medicine entitled Improving Diagnosis in Health Care
stated that pathologists must take on a more prominent role as patient
care providers and collaborate more effectively with their clinician
colleagues as it relates to patient safety [95,96]. Pathologists have been
called upon by the medical community to become more active parti-
cipants in the patient safety movement and we believe this synoptic
report, with the future inclusion of a patient-centered summary, will
allow pathologists to do so.

5. Summary

The most prevalent and serious obstetrical complications faced in
today's health care system share at least one thing in common – evi-
dence of placental disease and damage. While acknowledging the
considerable burden of placenta-mediated disease on maternal and fetal
health, the lack of clinical focus on the placenta following delivery is an
opportunity missed. Efforts to bring the practice of placental pathology
front and center in the diagnosis and management of placenta-mediated
diseases have been made recently, with several experts in the field
pioneering global standardization efforts. We aim to contribute further
to these endeavors through our proposed framework – focusing speci-
fically on the standardization of synoptic reporting and knowledge
translation modalities. We believe this conceptual framework has the
potential to revolutionize how placental pathology is conducted and
perceived by the clinical, scientific and patient communities.
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