
Marshall Syndrome (COL11A1):
Comprehensive Disease Characteristics
Report

Disease: Marshall Syndrome MONDO ID: MONDO:0007949 | OMIM: 154780 Category: Genetic
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Summary

Marshall  syndrome (MONDO:0007949;  OMIM 154780)  is  an  ultra-rare,  autosomal-dominant
hereditary connective-tissue disorder — a type XI collagenopathy — caused by heterozygous
mutations in COL11A1, the gene encoding the α1 chain of collagen XI. Its molecular signature
is a class of  splicing mutations affecting the 54-base-pair (54-bp) exons in the C-terminal
region of the gene (notably a recurrent intron-50 splice-site hot spot, e.g., c.3816+1G>A), which
cause  in-frame exon skipping and the production of a shortened proα1(XI) chain. Because
this  mutant  chain  still  co-assembles  with  normal  collagen  chains,  it  exerts  a  dominant-
negative effect, disrupting the assembly of heterotypic collagen II/XI fibrils in cartilage, ocular
vitreous, and the inner ear. The result is a recognizable multisystem phenotype.

Clinically,  Marshall  syndrome  presents  from  infancy with  a  cardinal  triad:  (1)  midfacial
hypoplasia with  a  flat/depressed  nasal  bridge,  (2)  ocular  abnormalities —  high  myopia,
congenital  or  juvenile  cataract,  and  vitreoretinal  degeneration  carrying  a  lifelong  retinal-
detachment risk — and (3) early-onset, progressive, predominantly cochlear sensorineural
hearing loss. Additional features include skeletal abnormalities, short stature, and early-onset
osteoarthritis.  The  disorder  overlaps  substantially  with  Stickler  syndrome  type  2  (STL2),
which is allelic (also COL11A1); early severe hearing loss and characteristic facial features are
the  features  most  often  used  to  classify  a  patient  as  "Marshall"  rather  than  "Stickler."
Expressivity is highly variable even within a single family.

There is  no curative or disease-modifying therapy. Management is  multidisciplinary and
symptomatic, following the closely related Stickler syndrome paradigm: retinal surveillance
and prophylaxis (given that this collagenopathy spectrum is the most common inherited cause



of  childhood  retinal  detachment),  cataract  surgery,  hearing  amplification  or  cochlear
implantation, orthopedic and rheumatologic care, and genetic counseling. A critical practical
caveat  is  eponym  ambiguity:  "Marshall  syndrome"  also  denotes  two  entirely  unrelated
conditions — PFAPA (Periodic Fever, Aphthous stomatitis, Pharyngitis, Adenitis; the common
pediatric  autoinflammatory  disease)  and  acquired  cutis  laxa  type  II (post-inflammatory
elastolysis).  This  report  concerns  exclusively  the  genetic  COL11A1  ophthalmo-oto-skeletal
disorder.

1. Disease Information

Overview. Marshall  syndrome  is  a  dominantly  inherited  connective-tissue  disorder
characterized by craniofacial and skeletal abnormalities, sensorineural hearing loss, myopia,
and  cataracts,  associated  with  splicing  mutations  in  COL11A1 (PMID:  10889003).  It  is  best
understood  as  sitting  within  the  type  II/IX/XI  collagenopathy  spectrum,  which
"encompass[es] Stickler syndrome and a spectrum of related connective tissue disorders with
diverse and overlapping phenotypes" (PMID: 41856555).

Key identifiers.

Resource Identifier

MONDO MONDO:0007949

OMIM 154780

COL11A1 gene locus (Stickler type 2) OMIM 120280

Related gene COL11A2 (OSMED/STL3) OMIM 120290

Synonyms and alternative names. Marshall  syndrome (genetic);  it  is  frequently discussed
jointly  as  "Stickler  (Marshall)  syndrome"  (PMID:  9235398)  given  the  overlap  with  Stickler
syndrome type 2. Important disambiguation — the eponym is shared by unrelated disorders:
-  PFAPA  syndrome (Periodic  Fever,  Aphthous  stomatitis,  Pharyngitis,  Adenitis),  an
autoinflammatory disease (PMID: 38354003;  PMID: 37751263). -  Acquired cutis laxa type II
(post-inflammatory elastolysis) (PMID: 34929762).
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Source of information. Knowledge here is derived predominantly from aggregated disease-
level  resources (OMIM,  Orphanet)  and  from  individual  and  small-family  clinical  case
reports/series (e.g., a single 8-member Tunisian family, PMID: 26367406; a single longitudinal
case followed to age 12.5 years, PMID: 38062645), not from EHR-scale cohorts. This reflects the
ultra-rare status of the disease.

2. Etiology

Primary  cause  —  genetic. Marshall  syndrome  is  a  monogenic  disorder  caused  by
heterozygous mutations in COL11A1. The characteristic mutation class is splicing mutations
of  the  54-bp  exons  in  the  C-terminal  region  of  the  gene.  Genotype–phenotype  analysis
"revealed an association between the Marshall syndrome phenotype and splicing mutations of
54-bp exons in the C-terminal region of the COL11A1 gene," whereas other COL11A1 mutation
types produce overlapping Marshall/Stickler phenotypes (PMID: 10486316).

Genetic risk factors / causal variants. Recurrent variants include the  intron-50 splice hot
spot (in  a  cohort  of  10  COL11A1 patients,  the  4  classified  as  Marshall  syndrome were  all
heterozygous for a splice-site mutation in intron 50;  PMID: 17236192), and specific reported
variants  c.2702G>A  (p.Gly901Glu),  IVS50+1G>A,  and  IVS50+1G>C (PMID:  25073711).  Most
cases are dominant; a recessive form exists (see §9).

Environmental  risk  factors  /  protective  factors  /  gene–environment  interactions. As  a
monogenic  dominant-negative  collagenopathy,  Marshall  syndrome  has  no  established
environmental risk factors, protective factors, or gene–environment interactions. Disease
occurrence is determined by the COL11A1 genotype. (No data available.)

3. Phenotypes

The cardinal triad and its supporting phenotypes are summarized below. Onset is congenital/
infantile; ocular, auditory, and articular components are  progressive;  expressivity is  highly
variable.
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Phenotype Type Onset Course
Suggested HPO
term

Midfacial
hypoplasia / flat
nasal bridge

Physical/
craniofacial sign

Congenital
Stable
structural

HP:0000426
(depressed nasal
bridge); HP:0011800
(midface retrusion)

High myopia Ocular sign Childhood Progressive HP:0011003

Cataract (congenital/
juvenile)

Ocular sign
Congenital–
childhood

Progressive HP:0000518

Vitreoretinal
degeneration /
retinal detachment
risk

Ocular sign
Childhood
onward

Progressive
HP:0000541 (retinal
detachment)

Glaucoma /
goniodysgenesis

Ocular sign Variable Progressive HP:0000501

Lens subluxation /
coloboma (rare)

Ocular sign Variable
Stable/
progressive

HP:0001083 (ectopia
lentis)

Sensorineural
hearing loss
(cochlear, early,
severe)

Auditory sign
Early
childhood

Progressive HP:0000407

Cleft/submucosal
cleft palate

Craniofacial sign Congenital Stable HP:0000175

Skeletal
abnormalities / short
stature

Skeletal sign
Congenital–
childhood

Variable
HP:0004322 (short
stature)

Early-onset arthritis/
arthropathy

Musculoskeletal
sign

Young adult Progressive
HP:0003088
(premature
osteoarthritis)

Supporting  evidence. "Characteristic  features  of  Marshall  syndrome  include  midfacial
hypoplasia,  high  myopia,  and  sensorineural-hearing  deficit"  (PMID:  25073711).  Marshall
syndrome is "characterized by craniofacial and skeletal abnormalities, sensorineural hearing
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loss,  myopia,  and  cataracts"  (PMID:  10889003),  with  hearing  loss  that  is  "progressive...
predominantly cochlear in origin." The Marshall phenotype was distinguished from Stickler
"because  of  early-onset  severe  hearing  loss  and  characteristic  facial  features"  (PMID:
17236192).  Additional  ocular  features  —  high  myopia,  glaucoma  and  goniodysgenesis,
congenital cataract, and lens subluxation/coloboma — are documented in PMID: 9235398. The
broader  COL11A1/collagenopathy  spectrum  is  "characterized  by  a  distinctive  craniofacial
appearance, high myopia, vitreoretinal degeneration, hearing loss, and early-onset arthritis"
(PMID: 41715899).

Quality-of-life impact. Per-phenotype QoL instruments (EQ-5D, SF-36) have not been applied
to this ultra-rare disease. Qualitatively, the combination of progressive vision loss (with retinal-
detachment risk), progressive deafness, and early osteoarthritis imposes substantial lifelong
sensory and musculoskeletal disability requiring continuous multidisciplinary support (PMID:
38062645).

4. Genetic / Molecular Information

Causal  gene. COL11A1 (HGNC:2186;  chromosome  1p21.1),  encoding  the  α1(XI)  chain  of
collagen type XI. OMIM gene entry 120280.

Pathogenic variants. -  Variant classes: predominantly splice-site mutations at the 54-bp C-
terminal exons (the Marshall-defining class; PMID: 10486316); also missense (e.g., c.2702G>A /
p.Gly901Glu;  c.4526A>G /  p.Gln1509Arg reported in STL2,  PMID:  38299479)  and  large exon
deletions.  -  Recurrent  variants: intron-50  splice  hot  spot  (IVS50+1G>A  recurrent)  (PMID:
17236192;  PMID: 25073711). -  Origin: germline; most dominant cases arise as inherited or de
novo heterozygous variants. - Functional consequence: dominant-negative. Splice mutations
cause exon skipping that, because of the exon structure of collagen genes, "usually leaves the
message  in-frame.  The  mutant  protein  then  exerts  a  dominant  negative  effect  as  it  co-
assembles with other collagen gene products" (PMID: 23621912). -  Deletion detection: large
intragenic deletions are missed by exon sequencing; "diagnostic screening of COL11A1 should
include  assays  capable  of  detecting  both  large  and  small  deletions,  in  addition  to  exon
sequencing" (MLPA) (PMID: 23621912).

Allele  frequency. Pathogenic  COL11A1  variants  are  absent  or  ultra-rare  in  population
databases  (gnomAD),  consistent  with  the  <1  in  1,000,000  disease  prevalence.  (Specific  per-
variant frequencies not compiled here.)
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Modifier genes / epigenetics / chromosomal abnormalities. No established modifier genes
or epigenetic mechanisms are described for Marshall syndrome; it is not associated with gross
chromosomal abnormalities. (No data available.)

Ontology  suggestions: gene  product  collagen  XI  α1  chain;  GO:0005581  (collagen  trimer);
GO:0030020 (extracellular matrix structural constituent conferring tensile strength).

5. Environmental Information

Marshall syndrome is a  purely genetic disorder. There are  no established environmental
factors, lifestyle factors, or infectious agents contributing to its causation or triggering. This
distinguishes  the  genetic  COL11A1  disorder  from  the  identically  named  PFAPA
(autoinflammatory)  and  acquired  cutis  laxa  (post-inflammatory)  conditions,  whose
pathogenesis  does  involve inflammatory/environmental  triggers.  (No data  available  for  the
genetic disorder.)

6. Mechanism / Pathophysiology

Ordered causal chain

A heterozygous COL11A1 splice mutation of a 54-bp C-terminal exon leads to aberrant
splicing (demonstrated; PMID: 10486316).

This results in in-frame exon skipping, because the exon structure of fibrillar collagen
genes keeps the reading frame intact (demonstrated; PMID: 23621912).

The message is translated into a stably shortened proα1(XI) chain that co-assembles with
wild-type collagen chains and exerts a dominant-negative effect (demonstrated
functionally; PMID: 23621912).

The defective chain causes failure to nucleate and regulate heterotypic collagen II/XI
fibrils, since "collagen XI is essential for normal formation of cartilage collagen fibrils and
the cohesive properties of cartilage" (demonstrated in the cho/cho mouse; PMID:
7859283).

This fibril-assembly failure then branches to the three affected tissues:

1. 

2. 

3. 

4. 

5. 
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5a — Skeletal branch: disrupted growth-plate chondrocyte organization causes midfacial
hypoplasia, skeletal dysplasia, short stature (demonstrated in mouse and zebrafish
models; PMID: 7859283; PMID: 36278545).

5b — Ocular branch: abnormal vitreous collagen causes high myopia, vitreoretinal
degeneration, and retinal-detachment risk (inferred from ocular phenotype and
collagenopathy biology; PMID: 9235398; PMID: 21466760).

5c — Auditory branch: membranous-labyrinth dysfunction causes progressive cochlear
sensorineural hearing loss — the deficit is "not caused by defective morphogenesis of the
osseous labyrinth, but by more direct effects of the COL11A1 mutation on the membranous
labyrinth and the central nervous system" (demonstrated by audiovestibular
phenotyping; PMID: 10889003).

ASCII schematic

COL11A1 54-bp exon splice mutation (heterozygous)
        │  (demonstrated: <a href="https://pubmed.ncbi.nlm.nih.gov/10486316/" rel="noopener noreferrer" title="Visit PubMed page for PMID 10486316" class="pubmed-badge" style="display:inline-flex;align-items:center;text-decoration:none;white-space:nowrap;"><svg xmlns="http://www.w3.org/2000/svg" viewBox="0 0 16 16" width="14" height="14" class="pubmed-icon" style="display:inline !important;width:14px;height:14px;min-width:14px;min-height:14px;flex-shrink:0;vertical-align:middle;margin-right:3px;"><rect x="1" y="1" width="14" height="14" rx="2" fill="#326599"/><text x="8" y="12" text-anchor="middle" style="font-size:11px;font-weight:bold;font-family:Arial,sans-serif;fill:white;">P</text></svg>10486316</a>)
        ▼
In-frame exon skipping → shortened proα1(XI) chain
        │  (demonstrated: <a href="https://pubmed.ncbi.nlm.nih.gov/23621912/" rel="noopener noreferrer" title="Visit PubMed page for PMID 23621912" class="pubmed-badge" style="display:inline-flex;align-items:center;text-decoration:none;white-space:nowrap;"><svg xmlns="http://www.w3.org/2000/svg" viewBox="0 0 16 16" width="14" height="14" class="pubmed-icon" style="display:inline !important;width:14px;height:14px;min-width:14px;min-height:14px;flex-shrink:0;vertical-align:middle;margin-right:3px;"><rect x="1" y="1" width="14" height="14" rx="2" fill="#326599"/><text x="8" y="12" text-anchor="middle" style="font-size:11px;font-weight:bold;font-family:Arial,sans-serif;fill:white;">P</text></svg>23621912</a>)
        ▼
Co-assembly with WT chains → DOMINANT-NEGATIVE collagen XI
        │  (demonstrated: <a href="https://pubmed.ncbi.nlm.nih.gov/23621912/" rel="noopener noreferrer" title="Visit PubMed page for PMID 23621912" class="pubmed-badge" style="display:inline-flex;align-items:center;text-decoration:none;white-space:nowrap;"><svg xmlns="http://www.w3.org/2000/svg" viewBox="0 0 16 16" width="14" height="14" class="pubmed-icon" style="display:inline !important;width:14px;height:14px;min-width:14px;min-height:14px;flex-shrink:0;vertical-align:middle;margin-right:3px;"><rect x="1" y="1" width="14" height="14" rx="2" fill="#326599"/><text x="8" y="12" text-anchor="middle" style="font-size:11px;font-weight:bold;font-family:Arial,sans-serif;fill:white;">P</text></svg>23621912</a>)
        ▼
Failed nucleation/regulation of collagen II/XI heterotypic fibrils
        │  (demonstrated cho/cho mouse: <a href="https://pubmed.ncbi.nlm.nih.gov/7859283/" rel="noopener noreferrer" title="Visit PubMed page for PMID 7859283" class="pubmed-badge" style="display:inline-flex;align-items:center;text-decoration:none;white-space:nowrap;"><svg xmlns="http://www.w3.org/2000/svg" viewBox="0 0 16 16" width="14" height="14" class="pubmed-icon" style="display:inline !important;width:14px;height:14px;min-width:14px;min-height:14px;flex-shrink:0;vertical-align:middle;margin-right:3px;"><rect x="1" y="1" width="14" height="14" rx="2" fill="#326599"/><text x="8" y="12" text-anchor="middle" style="font-size:11px;font-weight:bold;font-family:Arial,sans-serif;fill:white;">P</text></svg>7859283</a>)
        ├───────────────┬────────────────────┐
        ▼               ▼                     ▼
  Cartilage/         Ocular vitreous     Membranous labyrinth
  growth plate       collagen defect     (inner ear)
        │               │                     │
        ▼               ▼                     ▼
  Midface hypoplasia  High myopia,        Progressive cochlear
  skeletal dysplasia, vitreoretinal       sensorineural
  short stature,      degeneration,       hearing loss
  early OA            retinal detachment   (<a href="https://pubmed.ncbi.nlm.nih.gov/10889003/" rel="noopener noreferrer" title="Visit PubMed page for PMID 10889003" class="pubmed-badge" style="display:inline-flex;align-items:center;text-decoration:none;white-space:nowrap;"><svg xmlns="http://www.w3.org/2000/svg" viewBox="0 0 16 16" width="14" height="14" class="pubmed-icon" style="display:inline !important;width:14px;height:14px;min-width:14px;min-height:14px;flex-shrink:0;vertical-align:middle;margin-right:3px;"><rect x="1" y="1" width="14" height="14" rx="2" fill="#326599"/><text x="8" y="12" text-anchor="middle" style="font-size:11px;font-weight:bold;font-family:Arial,sans-serif;fill:white;">P</text></svg>10889003</a>)
  (<a href="https://pubmed.ncbi.nlm.nih.gov/7859283/" rel="noopener noreferrer" title="Visit PubMed page for PMID 7859283" class="pubmed-badge" style="display:inline-flex;align-items:center;text-decoration:none;white-space:nowrap;"><svg xmlns="http://www.w3.org/2000/svg" viewBox="0 0 16 16" width="14" height="14" class="pubmed-icon" style="display:inline !important;width:14px;height:14px;min-width:14px;min-height:14px;flex-shrink:0;vertical-align:middle;margin-right:3px;"><rect x="1" y="1" width="14" height="14" rx="2" fill="#326599"/><text x="8" y="12" text-anchor="middle" style="font-size:11px;font-weight:bold;font-family:Arial,sans-serif;fill:white;">P</text></svg>7859283</a>,      (<a href="https://pubmed.ncbi.nlm.nih.gov/9235398/" rel="noopener noreferrer" title="Visit PubMed page for PMID 9235398" class="pubmed-badge" style="display:inline-flex;align-items:center;text-decoration:none;white-space:nowrap;"><svg xmlns="http://www.w3.org/2000/svg" viewBox="0 0 16 16" width="14" height="14" class="pubmed-icon" style="display:inline !important;width:14px;height:14px;min-width:14px;min-height:14px;flex-shrink:0;vertical-align:middle;margin-right:3px;"><rect x="1" y="1" width="14" height="14" rx="2" fill="#326599"/><text x="8" y="12" text-anchor="middle" style="font-size:11px;font-weight:bold;font-family:Arial,sans-serif;fill:white;">P</text></svg>9235398</a> <a href="https://pubmed.ncbi.nlm.nih.gov/36278545/" rel="noopener noreferrer" title="Visit PubMed page for PMID 36278545" class="pubmed-badge" style="display:inline-flex;align-items:center;text-decoration:none;white-space:nowrap;"><svg xmlns="http://www.w3.org/2000/svg" viewBox="0 0 16 16" width="14" height="14" class="pubmed-icon" style="display:inline !important;width:14px;height:14px;min-width:14px;min-height:14px;flex-shrink:0;vertical-align:middle;margin-right:3px;"><rect x="1" y="1" width="14" height="14" rx="2" fill="#326599"/><text x="8" y="12" text-anchor="middle" style="font-size:11px;font-weight:bold;font-family:Arial,sans-serif;fill:white;">P</text></svg>36278545</a>)          21466760)

Molecular pathways / cellular processes. The core defect is in extracellular-matrix (ECM)
structural assembly rather than a signaling cascade; collagen XI acts as a template regulating
collagen II  fibril  diameter.  Affected biological  processes include collagen fibril  organization

6. 

7. 

8. 
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(GO:0030199),  cartilage  development  (GO:0051216),  and  skeletal  system  morphogenesis
(GO:0048705).  Cell  types involved:  chondrocytes (CL:0000138),  growth-plate chondrocytes,
and inner-ear supporting/sensory cells.

Protein  dysfunction. Loss/dominant-negative  alteration  of  the  α1(XI)  collagen  chain;  the
shortened chain poisons the heterotrimer. Subcellular compartments: endoplasmic reticulum
(procollagen  folding/secretion;  GO:0005788)  and  extracellular  matrix/collagen  trimer
(GO:0005581).

Molecular profiling /  advanced technologies. No transcriptomic,  proteomic,  metabolomic,
single-cell,  or  CRISPR-screen  datasets  specific  to  Marshall  syndrome  were  identified.
Mechanistic  evidence  derives  from  mutation  analysis  and  animal  models.  (No  omics  data
available.)

7. Anatomical Structures Affected

Organ level (primary): craniofacial skeleton (midface, nasal bridge),  eyes (vitreous, retina,
lens,  anterior-chamber  angle),  inner  ear (membranous  labyrinth/cochlea),  and  skeleton/
joints (growth plates, epiphyses).

Body  systems: musculoskeletal,  special-sense  (ophthalmic  and  auditory),  and  craniofacial.
Secondary  involvement  includes  retinal  detachment  (ocular  complication)  and  early
osteoarthritis (articular).

Tissue and cell level: cartilage (connective tissue) — the primary site of collagen XI action;
growth-plate  and  articular  chondrocytes (CL:0000138).  Ocular  vitreous  collagen matrix;
inner-ear membranous labyrinth epithelium.

Subcellular  level: endoplasmic  reticulum  (GO:0005788,  procollagen  synthesis/folding)  and
extracellular matrix/collagen trimer (GO:0005581).

Localization / lateralization: bilateral, largely symmetric involvement of paired structures
(eyes,  ears).  UBERON  suggestions:  UBERON:0002418  (cartilage  tissue),  UBERON:0001796
(anterior  chamber  region,  approximate),  UBERON:0001800  (vitreous  humor,  approximate),
UBERON:0001846 (inner ear), UBERON:0001709 (mid-face region, approximate).
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8. Temporal Development

Onset: Congenital/infantile. Marshall  syndrome  is  "usually  diagnosed  in  infancy"  (PMID:
38062645). Craniofacial features are present at birth; ocular and auditory features declare in
early childhood. Onset pattern is chronic/insidious, not acute.

Progression: The disease course is  progressive for the sensory and articular components.
Hearing  loss  is  "progressive...  predominantly  cochlear"  (PMID:  10889003);  ocular  disease
(myopia,  vitreoretinal  degeneration)  progresses  with  retinal-detachment  risk  across  life;
arthropathy is early-onset and progressive. Craniofacial structural features are comparatively
stable after development.

Disease  course  pattern  /  duration: Chronic,  lifelong (not  self-limited,  not  relapsing-
remitting). A longitudinal report followed one child from birth to age 12.5 years, documenting
the chronic multisystem trajectory (PMID: 38062645).

Patterns /  critical periods: No spontaneous remission.  Critical windows for intervention
center on childhood ophthalmologic surveillance (to detect/prevent retinal detachment) and
early auditory rehabilitation to support language acquisition.

9. Inheritance and Population

Epidemiology. Prevalence  <1 in 1,000,000 ("Marshall syndrome is an extremely rare genetic
disorder usually diagnosed in infancy with a prevalence of <1 in 1 million"; PMID: 38062645).
Incidence figures are not established given the rarity.

Inheritance. Predominantly autosomal dominant (PMID: 10889003). A recessive form exists:
"the first report of autosomal recessive Marshall syndrome was from Saudi Arabia caused by
the same mutation (c.2702G>A, p.Gly901Glu)" (PMID: 25073711), implicating consanguinity in
that setting.

Penetrance / expressivity. Penetrance is high;  expressivity is highly variable, even within
one family — "There is a variability of the clinical expression among the affected members of
the study's family" (8-member Tunisian family; PMID: 26367406).

Anticipation / mosaicism / founder effects / carrier frequency. No genetic anticipation (not
a repeat-expansion disorder).  Germline mosaicism, founder effects,  and carrier frequencies
are not specifically documented for this ultra-rare disorder. (No data available.)
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Population demographics. No ethnic predilection is established for the dominant form; the
recessive  form  was  reported  in  a  consanguineous  Saudi  context  (PMID:  25073711)  and
additional families have been reported from Tunisia (PMID: 26367406). No sex predilection is
described. Age distribution: recognized from infancy through adulthood.

10. Diagnostics

Diagnostic  strategy. Diagnosis  rests  on  clinical  recognition  of  the  triad  plus  COL11A1
sequencing, performed within a type II/IX/XI collagenopathy multigene panel. Commercial
Stickler panels covering the six collagen genes (COL2A1, COL11A1, COL11A2, COL9A1, COL9A2,
COL9A3) had a diagnostic yield of 50%, higher with a positive family history (OR 2.6) or ocular
signs (OR 2.2) (PMID: 41856555).

Genetic  testing. -  Targeted  panel  /  WES: trio  whole-exome  sequencing  is  effective  (e.g.,
identifying COL11A1 c.4526A>G p.Gln1509Arg) (PMID: 38299479). -  Deletion testing (MLPA):
required because exon sequencing misses large intragenic deletions — "diagnostic screening of
COL11A1 should include assays capable of detecting both large and small deletions" (PMID:
23621912). - Karyotyping/CMA/mitochondrial/repeat-expansion testing are not indicated (this
is a single-gene sequence-level disorder).

Clinical  /  functional  tests. Ophthalmologic  examination  (refraction  documenting  high
myopia, slit-lamp for cataract/lens position, dilated fundoscopy for vitreoretinal degeneration,
gonioscopy/tonometry for glaucoma);  audiometry documenting progressive cochlear SNHL;
skeletal  radiography  showing  characteristic  Marshall  radiological  signs  (PMID:  26367406).
Temporal-bone  imaging  typically  shows  a  normal  osseous  labyrinth,  consistent  with  a
membranous-labyrinth mechanism (PMID: 10889003).

Differential diagnosis. Stickler syndrome type 1 (COL2A1), Stickler type 2 (COL11A1 — allelic,
overlapping), OSMED/Weissenbacher–Zweymüller (COL11A2; midface hypoplasia + deafness +
epiphyseal  dysplasia;  PMID:  9188673),  autosomal-recessive  Stickler  (COL9A1/2/3;  PMID:
33570243),  and  fibrochondrogenesis  (severe  recessive  COL11A1).  A  useful  discriminator:
Stickler type 1 hearing loss is "typically mild and not significantly progressive...  less severe
than that  reported for  types  II  and III...  or  the closely  related Marshall  syndrome" (PMID:
11556853).  Critically,  exclude  the  unrelated  PFAPA  and  acquired  cutis  laxa  "Marshall
syndromes."
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Screening. No  population  newborn  screening  exists.  Cascade  genetic  testing of  at-risk
relatives after a proband variant is identified is the appropriate approach.

11. Outcome / Prognosis

Survival  /  mortality. The  dominant  COL11A1  form  is  not  typically  life-limiting;  life
expectancy  is  essentially  normal.  (The  severe  recessive/fibrochondrogenesis  end  of  the
COL11A1  spectrum  can  be  perinatally  lethal,  but  that  is  a  distinct  severe  phenotype;  the
murine null cho/cho model is neonatally lethal — PMID: 7859283 — reflecting complete loss of
function rather than the human dominant-negative disorder.)

Morbidity  /  function. Substantial  sensory  and  musculoskeletal  morbidity:  progressive
vision  impairment  with  retinal-detachment  risk,  progressive  deafness,  and  early-onset
osteoarthritis.  These  produce  lifelong  functional  disability  requiring  rehabilitation  and
assistive devices (PMID: 38062645; PMID: 41715899).

Complications. Retinal detachment (major, potentially blinding, partly preventable), cataract,
glaucoma, and joint degeneration requiring possible arthroplasty.

Prognostic factors. Genotype (54-bp-exon splice mutations correlate with the more severe,
early-hearing-loss  Marshall  phenotype;  PMID:  10486316)  and  access  to  ophthalmologic
surveillance/prophylaxis influence the ocular outcome. No molecular prognostic biomarkers
beyond genotype are established.

12. Treatment

There is no curative or disease-modifying therapy. No pharmacotherapy, gene therapy, cell
therapy,  RNA-based  therapy,  or  targeted  molecular  therapy  exists  for  COL11A1  Marshall
syndrome.  Care  is  symptomatic,  organ-specific,  and  multidisciplinary,  modeled  on  the
closely related Stickler syndrome.
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Domain Intervention Evidence/notes
NCIT
suggestion

Ophthalmic
(retina)

Prophylactic retinal
interventions
(cryotherapy/laser) to
reduce retinal-
detachment risk;
retinal-detachment
repair

Stickler is "the most commonly
identified inherited cause of
retinal detachment in childhood,"
yet "there is no consensus
regarding best practice and no
current guidelines on
prophylactic interventions"
(PMID: 21466760)

NCIT laser
therapy /
cryotherapy

Ophthalmic
(other)

Refractive correction
for high myopia;
cataract surgery;
glaucoma management

PMID: 9235398
NCIT cataract
extraction

Auditory

Hearing amplification;
cochlear implantation
for progressive
cochlear SNHL

Cochlear origin supports
implantation (PMID: 10889003)

NCIT cochlear
implant /
hearing aid

Orthopedic/
rheumatologic

Management of
skeletal dysplasia and
early osteoarthritis;
joint replacement as
needed

Analogous to OSMED, which "may
necessitate joint replacements in
early adulthood" (PMID: 9188673)

NCIT joint
arthroplasty

Craniofacial
Cleft-palate repair;
supportive craniofacial
care

PMID: 9235398
NCIT surgical
repair

Supportive

Speech/language
therapy, low-vision
services, genetic
counseling

PMID: 38062645
NCIT
rehabilitation
therapy

Experimental  therapies  /  pharmacogenomics  /  personalized  medicine. None  registered
specifically for Marshall syndrome. (No data available.)
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13. Prevention

Primary prevention: Not applicable for a monogenic dominant disorder beyond 
reproductive genetic counseling. Options for at-risk families include prenatal diagnosis
and preimplantation genetic testing (PGT) once the familial COL11A1 variant is known.

Secondary prevention: Ophthalmologic surveillance for early detection of vitreoretinal
degeneration, with prophylactic retinal interventions to reduce retinal-detachment/
vision-loss risk (though best practice is not standardized; PMID: 21466760); early audiologic
monitoring for timely amplification.

Tertiary prevention: Preventing complications — retinal-detachment repair, joint-
preserving orthopedic care, and communication support to mitigate disability.

Genetic counseling: Central to management. Autosomal-dominant recurrence risk is ~50%
for an affected parent's offspring; the rare recessive form (consanguineous families) carries
a 25% recurrence risk with a known biallelic variant (PMID: 25073711).

Immunization / public health / prophylactic medication: Not applicable.

14. Other Species / Natural Disease

Taxonomy / orthologous genes: Mus musculus Col11a1 (NCBI Taxon 10090) and Danio
rerio col11a1a (NCBI Taxon 7955) are functional orthologs of human COL11A1. Collagen XI's
role in cartilage is evolutionarily conserved across mammals and teleosts.

Natural disease (mouse): The autosomal-recessive chondrodysplasia (cho) mouse carries
a Col11a1 frameshift ("Deletion of a cytidine residue about 570 nt downstream of the
translation initiation codon in cho alpha 1 (XI) mRNA causes a reading frame shift and
introduces a premature stop codon"); homozygous cho/cho mice "die at birth with
abnormalities in cartilage of limbs, ribs, mandible, and trachea" (PMID: 7859283). This is a
naturally arising Col11a1 loss-of-function model.

Comparative biology: In zebrafish, "Col11a1a Regulates Meckel's Cartilage Morphogenesis
and Mineralization," confirming a conserved role in craniofacial cartilage (PMID:
36278545).

Zoonotic / cross-species transmission: Not applicable (genetic disorder).

VBO / OMIA breed data: No specific companion-animal breed disorder catalogued here.
(No data available.)
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15. Model Organisms

Model Type Lesion Phenotype recapitulation Reference

cho/cho
mouse

Mammalian,
genetic
(spontaneous)

Col11a1
frameshift →
premature
stop (null)

Lethal chondrodysplasia;
disorganized cartilage collagen
fibrils; short limb bones (~½
normal), widened metaphyses;
cartilage of limbs, ribs, mandible,
trachea affected. Models the 
skeletal/cartilage mechanism;
recessive-null, so more severe than
human dominant-negative disease

PMID:
7859283

Zebrafish
col11a1a

Vertebrate,
genetic

col11a1a
disruption

Meckel's (craniofacial) cartilage
morphogenesis and mineralization
defects; models the craniofacial
branch

PMID:
36278545

Model applications and limitations. These models establish collagen XI's essential, conserved
role  in  cartilage  fibril  assembly  and  craniofacial  cartilage  development  —  the  upstream
mechanism  of  Marshall  syndrome.  Limitation: both  are  effectively  loss-of-function/null
models, whereas human Marshall syndrome is a dominant-negative disorder; the mouse null
is  neonatally  lethal  and  does  not  recapitulate  the  survivable,  progressive  ocular/auditory
human phenotype. Humanized knock-in models carrying specific 54-bp-exon splice variants
would better model the human disease and are not yet available.  Resources: MGI (mouse),
ZFIN (zebrafish).

Mechanistic Model / Interpretation

Marshall  syndrome  is  fundamentally  a  disorder  of  extracellular-matrix  architecture.  A
single  class  of  COL11A1  mutation  —  splice-site  changes  at  the  54-bp  C-terminal  exons  —
produces  a  shortened  but  stable  α1(XI)  chain  that  acts  as  a  molecular  saboteur:  by  co-
assembling  into  the  collagen  heterotrimer,  it  poisons  the  regulation  of  collagen  II/XI  fibril
nucleation (dominant-negative).  Because collagen XI  templates  fibril  diameter  in  cartilage
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and  related  matrices,  the  downstream  consequences  cluster  in  the  three  tissues  most
dependent  on  precisely  organized  collagen  fibrils  —  growth-plate  cartilage (midface
hypoplasia, skeletal dysplasia, early osteoarthritis), the  ocular vitreous/retina (high myopia,
vitreoretinal degeneration, retinal detachment), and the membranous labyrinth (progressive
cochlear  deafness).  The genotype–phenotype logic  is  elegant:  the  specific  54-bp-exon splice
class predicts the Marshall end of the spectrum (with its hallmark early, severe hearing loss),
while  other  COL11A1  lesions  blur  into  Stickler  type  2.  The  animal  models  validate  the
upstream  cartilage  mechanism  but,  being  nulls,  sit  at  the  more  severe  recessive  end  —
underscoring that dosage and dominant-negative interference, not simple haploinsufficiency,
shape the human disease.
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PMID Title (abbrev.) Role in this report

10486316
Splicing mutations of 54-bp
exons cause Marshall
syndrome

Defines the Marshall-specific mutation class
(genotype–phenotype)

23621912 COL11A1 deletions / MLPA
Establishes in-frame exon skipping →
dominant-negative mechanism; MLPA
needed diagnostically

7859283
Col11a1 essential for skeletal
morphogenesis (cho mouse)

Fibril-assembly mechanism; loss-of-function
model

10889003
Audiovestibular phenotype of
COL11A1 Marshall

Cardinal phenotype; membranous-labyrinth
auditory mechanism

25073711
Marshall syndrome distinct
entity; new findings

Cardinal triad; specific variants; recessive
form

17236192
10 patients, COL11A1
genotype–phenotype

Intron-50 hot spot; Marshall vs Stickler
classification

9235398
Lens coloboma/dislocation in
Stickler (Marshall)

Expanded ocular phenotype

26367406
Tunisian family, clinical/
radiological/genetic

Variable expressivity; radiological signs

38062645
Growing up with Marshall
syndrome

Prevalence <1/1,000,000; infancy onset;
lifelong course

21466760
Prophylactic retinal
interventions in Stickler

Retinal-detachment prevention paradigm

41856555
Type II/IX/XI collagenopathy
testing

Diagnostic panel framing and yield

36278545
Zebrafish col11a1a and
Meckel's cartilage

Craniofacial model; conserved mechanism

38299479
Microphthalmia/cataract in
STL2

Phenotype expansion; WES diagnosis

41715899
Early ocular presentation,
collagenopathy spectrum

Collagenopathy-spectrum phenotype
summary
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PMID Title (abbrev.) Role in this report

9188673 OSMED (COL11A2)
Differential diagnosis; hypothesized
COL11A1 basis of Marshall

11556853
Auditory dysfunction in
Stickler

Differential (hearing-loss severity across
types)

33570243 Recessive Stickler (COL9A3) Differential diagnosis

38354003, 
37751263

PFAPA "Marshall syndrome" Eponym disambiguation

34929762, 
35925217, 
38924070

Acquired cutis laxa "Marshall
syndrome"

Eponym disambiguation

Limitations and Knowledge Gaps

Ultra-rarity → thin evidence base. Nearly all clinical data come from single cases and
small families (largest ~8 members). No large cohorts, registries, or natural-history studies
exist; frequencies, penetrance, and QoL metrics are qualitative.

Eponym ambiguity repeatedly contaminates the literature; care must be taken to separate
the genetic COL11A1 disorder from PFAPA and acquired cutis laxa.

Marshall vs Stickler type 2 boundary is not crisp — they are allelic and overlapping; the
distinction rests largely on early severe hearing loss and facial features rather than a
molecular dichotomy.

No disease-specific omics (transcriptomics/proteomics/metabolomics/single-cell) data. The
molecular mechanism is inferred from mutation analysis and null-allele models, not from
human diseased-tissue profiling.

Model mismatch: available animal models are loss-of-function (null), not dominant-
negative; the human ocular/auditory phenotype is not modeled in a survivable animal.

No standardized prophylactic guidelines for the dominant, preventable ocular
complication (retinal detachment).

1. 

2. 

3. 

4. 

5. 

6. 

OpenScientist Report

18

https://pubmed.ncbi.nlm.nih.gov/9188673/
https://pubmed.ncbi.nlm.nih.gov/11556853/
https://pubmed.ncbi.nlm.nih.gov/33570243/
https://pubmed.ncbi.nlm.nih.gov/38354003/
https://pubmed.ncbi.nlm.nih.gov/37751263/
https://pubmed.ncbi.nlm.nih.gov/34929762/
https://pubmed.ncbi.nlm.nih.gov/35925217/
https://pubmed.ncbi.nlm.nih.gov/38924070/


Proposed Follow-up Experiments / Actions

Generate a humanized knock-in mouse carrying a recurrent 54-bp-exon splice variant
(e.g., IVS50+1G>A) to model the dominant-negative human disease and its progressive
ocular/auditory course.

Establish an international COL11A1 registry to quantify penetrance, expressivity,
genotype–phenotype correlations (54-bp splice vs missense vs deletion), and natural history
of hearing/vision loss.

Compile per-variant allele frequencies from gnomAD/ClinVar and standardize ACMG
classification of recurrent COL11A1 variants.

Prospective trials of prophylactic retinal intervention stratified by collagenopathy
subtype to establish evidence-based guidelines and reduce childhood retinal detachment.

Patient-derived iPSC chondrocyte/organoid models to profile ECM assembly defects
(proteomics of collagen fibrils) and screen candidate matrix-stabilizing therapeutics.

Apply disease-specific QoL instruments (SF-36/PROMIS + disease-specific sensory scales)
to characterize the functional burden.

Report  compiled  from  9  confirmed  findings  and  25  reviewed  publications  over  a  5-iteration
autonomous investigation. All mechanistic and clinical claims are anchored to the cited PMIDs;
sections marked "No data available" reflect genuine gaps for this ultra-rare disorder.
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