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Abstract

Background Although repetitive microtrauma and ath-

letic overuse patterns are most commonly associated with

osteochondritis dissecans (OCD), recent studies have

identified a potential genetic predisposition for OCD.

Several case series have documented family pedigrees that

support autosomal-dominant inheritance, but the families

in these studies were all selected as a result of unique

histories that may not accurately represent OCD inheri-

tance patterns at large. Because there has been little

investigation beyond these case reports, we aimed to

describe a broader, more representative pattern of OCD

inheritance applicable to all affected patients.

Questions/Purposes (1) What proportion of patients

treated for OCD of the knee have one or more immediate

and/or extended family members with a history of OCD

lesions? (2) Do patients with more phenotypically potent

lesions, which we defined as patients with bilateral OCD

lesions or patients who have undergone multiple proce-

dures for OCD, have a higher frequency of affected

relatives than those with less potent lesions?

Methods This retrospective study queried patient data-

bases, diagnosis codes (International Classification of

Diseases, 9th Revision), and surgical logs at a regional,

tertiary care children’s hospital to identify all patients

treated over a 10-year period (March 2004–March 2014)

by the senior author for OCD of the knee. All patients

aged 0–18 years at the time of diagnosis were included. At

our institution, patients with intact lesions are treated with

a trial of conservative therapy; conversely, patients with a

break in the articular cartilage and/or loose fragments of

bone/cartilage are treated surgically. There were no OCD-

specific contraindications to surgery. This search identi-

fied 543 patients. After patient identification, a

questionnaire was designed that asked for the number,

age, and gender of all immediate family members and the

history of OCD lesions in any family member (immediate

or extended). For all positive family members, patients

were further queried regarding relevant clinical details to

affirm a history of OCD. Patients were contacted by

mailed questionnaires and phone calls for survey com-

pletion. All 543 patients received the survey, of which

103 (19%) responded to it and were included here.

Responders were approximately 1 year younger than

nonresponders; there was no difference in gender distri-

bution. A retrospective chart review was then conducted
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to collect demographic information, phenotypic disease

severity, and treatment details. Of the 103 included

patients, 20 patients (19%) with unilateral lesions were

managed nonoperatively (‘‘conservative’’ group), 50

patients (49%) had unilateral lesions advanced to surgery

(‘‘unilateral’’ group), 21 patients (20%) had bilateral

lesions managed either conservatively or surgically

(‘‘bilateral’’ group), and 12 patients (12%) underwent

multiple procedures for the same lesion (‘‘multiple’’

group). Of those included, 75 patients (73%) were treated

surgically. With the numbers available, there were no

baseline differences among the groups in terms of gender,

lesion laterality, lesion location, or number of secondary

procedures at the time of the initial surgical intervention.

Results In total, 14 of 103 (14%) patients treated for OCD

in this study had an immediate and/or extended family

member with a history of OCD lesions. This included four

of 20 (20%) patients in the conservative group, five of 50

(10%) in the unilateral group, four of 21 (19%) in the

bilateral group, and one of 12 (8%) in the multiple group.

With the numbers available, we did not identify a higher

proportion of immediate and/or extended family members

with a positive history of OCD in those patients with

phenotypically potent lesions (bilateral and multiple) as

compared with those with patients phenotypically less

potent lesions (conservative and unilateral; five of 33

[15%] versus nine of 70 [13%]; odds ratio, 1.2; 95% con-

fidence interval, 0.4–3.9; p = 0.751).

Conclusions In this broad, heterogeneous cohort of

pediatric patients with OCD, the proportion of patients with

a positive family history of OCD was 14%, which appeared

to be much higher than the reported prevalence of OCD in

the general population according to prior research. There-

fore, our data provide preliminary support for a familial

inheritance pattern for OCD, suggesting that further clini-

cal, biologic, and genomic investigation might help to

improve our understanding of who is at highest risk for

OCD and what moderating factors might influence their

disease severity and risk of progression. Furthermore, our

data suggest that expanded patient education and screening

regarding inheritance patterns might enhance identification

of potential familial disease burden and improve access to

timely and appropriate treatment.

Level of Evidence Level IV, prognostic study.

Introduction

Osteochondritis dissecans (OCD) is a relatively rare cause

of knee pain with an estimated incidence in the general

population between 0.01% and 4% [3, 10, 13, 16]. Despite

increased awareness of the progression of OCD, the

underlying etiology of this condition remains unknown. In

the earliest description of OCD in 1888, Konig proposed an

inflammatory etiology; however, this has since been refu-

ted and replaced by several other theories [11]. These

include repetitive microtrauma and secondary effects

associated with vascular insufficiency, avascular necrosis,

and genetic predisposition [6, 14, 23]. Although repetitive

microtrauma has become the most accepted cause of OCD

because of the rising incidence of this disorder among

athletes, several recent reports have also investigated an

underlying genetic contribution [4].

Although Petrie first concluded that OCD does not have

a familial association in 1977, multiple case reports have

been published since then that demonstrate a potentially

heritable genetic component to the etiology of OCD [20].

Specifically, many of these recent case reports have de-

scribed OCD lesions in sets of monozygotic twins,

including some in which the appearance of the lesions

themselves is identical [5, 9, 15, 17, 19, 21]. In further

support of a genetic etiology, OCD lesions have been cited

as a component of several syndromic conditions. For

example, researchers have identified a specific mutation in

the type IX collagen gene that results in a form of multiple

epiphyseal dysplasia with associated OCD lesions [8]. Al

Kaissi et al. [1] described a family with a subset of Stickler

syndrome in which OCD lesions were a constant syn-

dromic component. This was linked to mutations in type II

and XI collagen and inherited in an autosomal-dominant

pattern. In a less severe case, researchers found a five-

generation family in Sweden with disproportionate short

stature, early osteoarthritis, and multiple OCD lesions

inherited in an autosomal-dominant pattern [24]. Several

other authors have described familial cases of OCD lesions

associated with short stature and multiple lesion sites

[12, 18, 25].

Despite the suggested genetic link in studies of isolated

OCD lesions in monozygotic twins and in syndromic

occurrences, more research is needed to determine if a less

severe genetic mutation or set of mutations exists that

results in heritable OCD lesions without a syndromic

association. To further this investigation, we sought to

assess the incidence of OCD among family members of

treated patients and further subcategorize inheritance based

on the type and severity of lesion.

Therefore, we asked: (1) What proportion of patients

treated for OCD of the knee have one or more immediate

and/or extended family members with a history of OCD

lesions? (2) Do patients with more phenotypically potent

lesions, which we defined as patients with bilateral OCD

lesions or patients who have undergone multiple proce-

dures for OCD, have a higher frequency of affected

relatives than those with less severe lesions?
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Materials and Methods

Institutional review board approval was obtained before

starting this retrospective prognostic study. The Children’s

Hospital of Philadelphia patient databases, diagnosis codes

(International Classification of Diseases, 9th Revision), and

surgical logs were queried to identify all patients treated

over a 10-year period (March 2004–March 2014) by the

senior author (TJG) for OCD of the knee. To facilitate

uniform comparison, only OCD lesions of the knee were

considered, although patient reports of family members

with lesions in other locations were included. All patients

aged 0–18 years at the time of initial diagnosis were

included. At our institution, all patients with intact lesions

are first treated with a trial of conservative therapy (6

weeks of weightbearing as tolerated with a brace locked in

extension). Subsequently, bracing is discontinued and

patients are permitted to walk but not run or jump (ie,

activity restriction) for 6 weeks. Patients then follow up

with repeat radiographs at 3-month intervals. Conversely,

patients with a break in the articular cartilage and/or loose

fragments of bone/cartilage are treated surgically without a

trial of conservative therapy. There were no OCD-specific

contraindications to surgery. This search identified 543

patients. After patient identification, a questionnaire was

designed that asked for the number, age, and gender of all

immediate family members and the history of OCD lesions

in any family member (immediate or extended). Patients

were also queried regarding athletic activity, including

sport played and hours of participation per week. For all

positive family members, patients were further queried

regarding relevant clinical and surgical details to affirm a

positive history of OCD. Patients were contacted by mailed

questionnaires and phone calls for survey completion.

Because this was considered a preliminary study intended

to guide future multicenter clinical and/or genomic studies,

a goal of approximately 100 enrolled patients was targeted.

Given limited previous work on this subject, an a priori

power analysis was not completed. Therefore, all 543

patients received the survey, and patient enrollment was

stopped at 103 (19%) patients. A retrospective chart review

was then conducted to collect demographic information,

phenotypic disease severity, and treatment details. Of the

103 included patients, 20 patients (19%) with unilateral

lesions were managed nonoperatively (‘‘conservative’’

group), 50 patients (49%) had unilateral lesions advanced

to surgery (‘‘unilateral’’ group), 21 patients (20%) had

bilateral lesions managed either conservatively or surgi-

cally (‘‘bilateral’’ group), and 12 patients (12%) underwent

multiple procedures for the same lesion (‘‘multiple’’

group). Overall, 28 of 103 (27%) included patients were

managed nonoperatively (20 unilateral, eight bilateral) and

75 (73%) were managed operatively. Operatively managed

patients were 2 years older than patients managed conser-

vatively (14 years versus 12 years, mean difference [MD]

1.6 years, 95% confidence interval [CI] 0.7–2.5, p value\
0.001). This cohort included two sets of siblings (each

counted individually): one set of concordant monozygotic

twins (unilateral and bilateral) and one brother and sister

(conservative and bilateral, respectively). Therefore, our

cohort included 103 patients representing 101 families.

Patients were further subdivided into phenotypically potent

lesions (bilateral and multiple) and phenotypically nonpo-

tent lesions (conservative and unilateral). With the numbers

available, there were no baseline differences among the

two potency groups in terms of gender, lesion laterality,

lesion location (medial femoral condyle versus all other

locations), number of secondary procedures at the time of

the initial surgical intervention, or number of immediate

family members (Table 1). Although of unclear clinical

significance, patients with phenotypically potent lesions

were 1 year younger than those with phenotypically non-

potent lesions (mean 13 years versus 14 years; MD �1

years, 95% CI �0.2 to �0.2, p value = 0.020). The survey

did not query patients regarding race and ethnicity, and

patient responses to athletic activity were too varied and/or

inconsistent to make meaningful, cohort-wide conclusions.

All 543 patients received the survey, of which 103

(19%) responded to it and were included here. Responders

were 1 year younger than nonresponders (13 years versus

14 years, MD �0.8 years, 95% CI �1.3 to �0.2, p value

0.005). There was no difference in gender distribution (77

of 103 [75%] male responders versus 311 of 440 [71%]

male nonresponders, odds ratio [OR] 1.2, 95% CI 0.8–2.0,

p value = 0.405). Because a retrospective chart was only

completed on included patients, differences in treatment

type were unable to be assessed. All phone calls were made

by the first author (ALG) in a blinded fashion before any

retrospective chart review to minimize administrator bias.

Positive family history was affirmed positive in patients

able to provide an unprompted clinical course and treat-

ment history consistent with OCD. To identify as many

falsely positive histories as possible (eg, ‘‘my cousin had

some type of knee injury that required surgery’’), all

questionnaires (phone and mail) included further queries

regarding available clinical and/or surgical treatment

details; unclear or vague histories were not included. Given

the preliminary nature of this study, medical records and/or

imaging were not reviewed for positive family members,

and no family members were contacted and/or brought into

the clinic for additional imaging and/or evaluation.

Comparative analysis was performed using using Fish-

er’s exact/chi-square tests or Student’s t-test, as indicated.

Categorical variables are reported as proportions (numer-

ator/denominator and percentage) with their associated

effect size (OR) and 95% CI; continuous variables are
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presented with a measure of central tendency (mean),

spread (SD), and difference (MD and 95% CI). An a level

of 0.05 was used for all tests. Given the limited number of

patients included in this preliminary study and the small

intergroup differences, we had insufficient statistical power

to resolve between-group differences. Given an alpha of

5%, a power of 80%, 103 included patients, and our

detected proportion of 0.13 in the phenotypically less

severe group, we would have needed to detect a difference

(delta) in proportion of 0.25 between study groups to

conclude that phenotypically severe disease was statisti-

cally associated with an increased proportion of patients

with a positive family history.

Results

In total, 14 of 103 (14%) patients treated for OCD in this

study had an immediate and/or extended family member

with a history of OCD lesions (Table 2). This included four

of 20 (20%) patients in the conservative group, five of 50

(10%) in the unilateral group, four of 21 (19%) in the bilat-

eral group, and one of 12 (8%) in the multiple group

(Table 1). Only one patient had a family history notable for

more than two successive generations positive for OCD, and

no patients noted more than two other combined immediate

and extended family members with a history of OCD.

With the numbers available, we did not identify a higher

proportion of immediate and/or extended family members

with a positive history of OCD in those patients with

phenotypically potent lesions (bilateral and multiple) as

compared with those patients with phenotypically less

potent lesions (conservative and unilateral; five of 33

[15%] versus nine of 70 [13%], OR 1.2, 95% CI, 0.4–3.9, p

= 0.751). Additionally, we did not identify a difference in

either the mean number of immediate family members

between these two groups (four members [± 1] versus four

members [± 1]; MD �0.1, �0.5 to 0.4, p = 0.777) or the

proportion of immediate family members with a positive

history of OCD (two of 33 [6%] versus six of 70 [9%], OR

0.7, 0.1–3.6, p = 0.658).

Discussion

Although repetitive microtrauma and athletic overuse pat-

terns are most commonly associated with OCD, recent

studies have identified a potential genetic predisposition for

OCD. Several case series have documented family pedi-

grees that support autosomal-dominant inheritance, but the

families in these studies were all selected as a result of

unique histories that may not accurately represent OCD

inheritance patterns at large. Because there has been little

investigation beyond these case reports, we aimed to

describe a broader, more representative pattern of OCD

inheritance applicable to all affected patients. Additionally,

we sought to evaluate whether a positive family history for

OCD is associated with increased phenotypic disease

Table 2. Patients with a positive family history for OCD

Demographics General group* Phenotypic group� OR (95% CI) or

MD (95% CI)�
p value§

Conservative Unilateral Bilateral Multiple Total Less potent Potent

Number of patients (%) 20 (19) 50 (49) 21 (20) 12 (12) 103 (100) 70 (70) 33 (32)

Number of immediate family

members, average number per

patient (± SD)

4 (± 1) 4 (± 1) 4 (± 1) 4 (± 1) 4 (± 1) 4 (± 1) 4 (± 1) �0.1 (�0.5 to 0.4) 0.777

Positive immediate family history,

number (%)

4/20 (20) 2/50 (4)} 2/21 (10) 0/12 (0) 8/103 (8) 6/70 (9)} 2/33 (6) 0.7 (0.1–3.6) 0.658

Positive extended family history,

number (%)

0/20 (0) 4/50 (8)} 2/21 (10) 1/12 (8) 7/103 (7) 4/70 (6)} 3/33 (9) 1.7 (0.3–7.8) 0.529

Positive immediate and/or extended

family history, number (%)

4/20 (20) 5/50 (10)} 4/21 (19) 1/12 (8) 14/103 (14) 9/70 (13)} 5/33 (15) 1.2 (0.4–3.9) 0.751

Data presented as numerator/denominator (frequency) or mean (± SD); * per methods section, groups correspond to nonoperative management,

unilateral lesions advanced to surgery, bilateral lesions managed either conservatively or surgically, and patients who underwent multiple

procedures for the same lesion; �phenotypically nonpotent = conservative + unilateral groups; phenotypically potent = bilateral + multiple

groups; �OR and MD calculated for phenotypically severe group as compared with nonsevere group;. §p values correspond to intergroup

differences calculated by Fisher’s exact/chi square text or Student’s t-test, as indicated; }immediate family includes parents and/or siblings; does

not account for those with/without a history of OCD; one patient in the unilateral group had positive immediate family history and a positive

extended family history. Therefore, this patient was counted twice in each of these individual groups, but only once in the combined group; OCD

= osteochondritis dissecans; OR = odds ratio; CI = confidence interval; MD = mean difference.
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potency. In this study, we found that 14% of patients with

OCD have a family history of the condition. This seems

higher than the incidence reported in the general popula-

tion, which ranges from 0.01% to 4% [3, 10, 13, 16].

Contrary to anecdotal reports, however, our results did not

demonstrate that patients with increased phenotypic dis-

ease severity are more likely to have a positive family

history for disease.

The validity of a survey study depends in large measure

on two things: the degree to which the population sur-

veyed represents the larger population of interest and the

degree to which those who responded represent the larger

population of interest. Regarding the former, our data

were collected from a single, large urban institution in the

Northeastern United States. Therefore, our patient popu-

lation may not accurately reflect other centers in terms of

racial and ethnic diversity or baseline athletic activity,

each of which may affect the documented proportion of

relatives with OCD. Nevertheless, as an academic tertiary

referral center, our hospital serves as a very large catch-

ment area for pediatric patients diagnosed with OCD, thus

increasing the potential demographic diversity of our

patient population. Although we attempted to collect

athletic activity and participation from included patients,

survey responses to this specific question were too varied

and/or incomplete to make meaningful, cohort-wide

conclusions (eg, only writing ‘‘soccer’’ in response to the

query regarding sports activity, level of play, and hour per

week/weeks per year). This study’s questionnaires also

did not include information on race, ethnicity, or socioe-

conomic status, each of which could have affected disease

severity and access to care. Overall, however, our patient

cohort had clinical parameters comparable to those

observed by Kessler et al. in their population-based study

of pediatric OCD of the knee, the largest epidemiologic

cohort studied to date with over 1 million patients [10].

This included the mean patient age (13 [± 2] years old in

this study versus 13 [± 3] years old in Kessler et al.’s

study), gender distribution (proportion of male patients,

75% versus 79%), lesion laterality (proportion of right

knees, 42% versus 50%), and lesion location (proportion

of medial femoral condyle lesions, 62% versus 64%).

Other studies have also reported a male:female ratio of 2

to 3:1 [22], which is consistent with the ratio observed in

our cohort, and a frequency of bilateral involvement

between 3% and 33%, again comparable to our observed

frequency of 20% [7, 10, 16, 22]. Regarding the latter

facet of survey studies, nonresponse bias may have con-

tributed to a nonrepresentative patient cohort, particularly

if those families with a history of knee problems were

more likely to respond. Although this may have led to an

overestimation of the percentage of patients with a posi-

tive family history, thus affecting the results for our first

research question, it is less likely that such a response

pattern would influence our findings with regard to our

second research question, because the proportion of pos-

itive family histories would still be higher in one group if

phenotypic potency was indeed related to familial inher-

itance. Finally, although there was no appreciated

difference in gender distribution, included patients were

approximately 1 year younger than survey nonresponders,

which is of unclear clinical significance. We were also

unable to assess phenotypic potency or race/ethnicity

without a retrospective chart review of all nonresponders,

which was not performed.

Several factors may have contributed to an overrep-

resentation of a positive family history in our cohort.

Recall bias may have affected the proportion of patients

reporting a positive family history for OCD, particularly

because knee injury as a youth is common, whereas

OCD is a relatively rare disease that may have been

misdiagnosed before the routine use of advanced imag-

ing and arthroscopy. To minimize this potential effect,

each reported positive history was further queried

regarding clinical and treatment details to assess con-

sistency with a typical OCD disease course. Any unclear

cases and/or those with insufficient corroborating history

(eg, ‘‘my father had unilateral knee surgery at 17, but I

don’t know why’’; ‘‘my uncle had knee surgery between

18 and 25, but we’re not sure if it was trauma or sports-

related’’) were not counted. Additionally, to control for

assessment bias, all surveys were administered and/or

interpreted by the first author, who was blinded to clin-

ical history at the time of survey administration and

initial data entry and had adequate clinical experience

managing OCD to appropriately differentiate it from

other common traumatic and sports-related injuries of

the knee. Given its preliminary nature, self-reported

positive histories were not confirmed by direct contact

with affected relatives, review of relevant medical

records, or in-person clinical and/or radiographic

screening. Finally, as an urban center, we likely had an

increased proportion of patients of African American

ethnicity with Kessler et al. suggesting that black

patients had the highest odds ratio of OCD of the knee

compared with all other ethnic groups [10].

Although our findings suggest that OCD has a similar

inheritance pattern across all phenotypic severities of

lesions, it is possible that our sample size may not have

been large enough to adequately detect differences among

the subsets. Other limitations in this study may have

included our definition of phenotypic potency. In com-

parison to a more objective measure of radiographic

disease severity or arthroscopic findings, we used bilat-

eral disease and/or multiple procedures on the same

lesion as indicators of high phenotypic potency. Thus, our
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definition may have been overly sensitive to aggressive

treatment and/or increased screening of the contralateral

limbs. Nevertheless, the frequency of bilateral disease in

our study was within range of previous studies (20%

versus 3% to 33% [7, 10, 16, 22]), and the entire cohort

was managed by a single surgeon with extensive clinical

and operative expertise managing pediatric OCD (TJG).

Per this surgeon’s clinical practice, all patients with an

intact lesion are first treated with a trial of conservative

therapy. Although a large majority of our cohort was

treated surgically (75 of 103 [73%]), this may be

indicative of the stronger relationship patients develop

with their surgeon after being managed operatively and

followed postoperatively, making these patients more

likely to respond to a mailed survey and/or phone call.

Furthermore, our findings were within the range of pre-

vious studies describing operative frequency in pediatric

OCD of (34%–74% [2, 7, 26]). Although we did not have

a ‘‘normal’’ population to compare our frequency of

positive family history to, a number of previous studies

have described the general incidence of OCD in the

broader pediatric population, including Kessler et al.’s

robust epidemiologic study of an integrated health system

with more than 1 million patients [10]. Finally, because

we did not collect the total number of immediate and

extended family members for each patient, we were

unable to determine a specific inheritance pattern and

were only able to conclude that OCD appears to be a

familial disease.

Fourteen percent (14 of 103) of treated patients in our

series had an immediate or extended family member with

a history of OCD, which seems greater than the general

population incidence. Linden [13] identified 0.02% to

0.03% based on analysis of knee radiographs, whereas

Kessler et al. [10] reported a 0.01% incidence in their

recent epidemiologic survey. Conversely, Bradley and

Dandy [3] reported an incidence of 1.2% based on an

analysis of OCD lesions seen on the femoral condyles

during 5000 knee arthroscopies, and Marsden and Wier-

nik found an incidence of 4% in all knee radiographs

reviewed from 18,405 radiographs of male patients in a

military hospital. To our knowledge, no previous studies

have formally assessed the incidence of OCD in relatives

of patients who had previously been treated for OCD of

the knee, although some reports have described case

series of lesions among twins [5, 9, 15, 17, 19, 21] and

families with genetic syndromes [1, 24]. In each of these

reports, including ours, the incidence among family

members was higher than expected based on the incidence

of OCD in the general population, suggesting an under-

lying genetic component to disease development.

Although our incidence may be a mild overestimation, as

discussed previously, it is nevertheless much higher than

these previous population reports, providing further evi-

dence in support of ongoing genetic investigation of

OCD. However, although our data do support the genetic

etiology hypothesis for OCD lesions, it does not help to

specifically identify a potential genetic link. Thus, more

thorough genetic analysis is warranted to further this

investigation. Some of this work is already ongoing; the

senior author recently completed a genome-wide associ-

ation study (GWAS) to uncover candidate loci associated

with the pathogenesis of OCD [27]. By comparing blood

samples from 209 individuals with OCD to 1855 popu-

lation-matched control subjects, 35 single nucleotide

polymorphisms (SNPs) were identified at several loci that

suggested an association with OCD lesions. Further

sequencing of a larger cohort is needed to determine if

any of these identified SNPs are associated with OCD.

Although a GWAS is capable of identifying genetic

variants that are common in the population, it is possible

that genetic variants associated with OCD are a set of

private mutations in families. Thus, whole-exome

sequencing of multicase families should also be investi-

gated to uncover potential private mutations contributing

to OCD. Therefore, this study supports ongoing efforts at

whole-exome sequencing and/or other gene-level tech-

niques to determine private mutations resulting in

heritable OCD lesions.

With the numbers available, we also did not identify a

higher proportion of family members with a positive

history of OCD in those patients with phenotypically

potent lesions. To our knowledge, no previous studies

looked at potency of OCD lesions with regard to the

presence or absence of a positive family history of dis-

ease. This study included two sets of siblings each

counted as separate patients, including one set of

monozygotic twins previously described in a report from

our institution (Ganz et al. [5]; Case 2, with Twin B

developing contralateral disease during followup of his

initial unilateral lesion that was subsequently treated with

two surgical procedures). Interestingly, despite an iden-

tical genetic substrate and similar activity levels,

phenotypic potency was not the same for these monozy-

gotic twins. Nevertheless, because this work is

preliminary in nature and represents only one set of twins,

future investigation should continue to investigate the

precise relationship between family history and OCD

phenotypic penetrance with a specific emphasis on gen-

ome sequencing and increasing the number and

demographic diversity of patients in each of the pheno-

typic categories.

In conclusion, our data provide preliminary support for a

familial inheritance pattern for OCD, suggesting that fur-

ther clinical, biologic, and genomic investigation might

help to improve our understanding of who is at highest risk
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for OCD and what moderating genetic and other factors

might influence their disease severity and risk of progres-

sion. Furthermore, our data suggest that expanded patient

education and screening regarding inheritance patterns

might enhance identification of potential familial disease

burden and improve access to timely and appropriate

treatment.
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