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INTRODUCTION
Wound healing is a highly complex process that involves 

the interplay of a myriad of genes and molecular path-
ways. Collagen is central to healing and is the most abun-
dant protein in mammalian proteins. Collagenopathies 
such as Ehlers–Danlos have a deleterious effect on heal-
ing.1 Kniest dysplasia (KD) is a type of collagenopathy that 
affects type II collagen through a pathogenic mutation 
in the COL2A1 gene.2 The majority of the mutations in 
KD occur de novo and are all autosomal dominant.3 The 
phenotype in KD varies in severity and typically includes 
short-trunk dwarfism, kyphoscoliosis, enlarged joints, 
hand arthropathy, cleft palate, hearing loss, and ocular 
abnormalities including retinal detachment.3 The classic 
x-ray finding is shortened vertebra.

There are no prior published reports of patients 
with KD undergoing major plastic surgery procedures. 
Concern about the ability of patient with KD to heal nor-
mally has been previously reported in the head and neck 
literature.4 We present a patient with KD who underwent 
bilateral reduction mammaplasty in whom routine heal-
ing was observed.

CASE REPORT
A 21-year-old woman with KD presented with symp-

tomatic macromastia (Fig.  1). Her primary symptoms 
included neck pain and bra strap grooving. She had D 
cup breasts and her breast size had been stable for 3 years 
before presentation. Manifestations of KD included dwarf-
ism, cervical arthritis, hip arthritis, knee arthritis, cleft 
palate, and hearing loss. She had undergone prior eye sur-
gery, cleft palate repair, hip arthroscopy and replacement, 
knee arthroscopy, and elbow arthroscopy. She healed well 
after these prior procedures. On physical examination, 
her height was 4′6″, weight was 62 kg, and body mass index 
was 33.2 kg/m. There was an absence of point tenderness 
over her spine. She had grade 2 ptosis bilaterally with a 
suprasternal-notch-to-nipple distance of 25 cm bilaterally. 
Nipple-to-inframammary fold distance was 8 cm bilater-
ally. Insurance approved her procedure.

Preoperatively, 2 rheumatologists were asked to opine 
on her risk of postoperative wound healing problems. 
Although neither one had experience with KD, one noted 
that the Online Mendelian Inheritance in Man, a catalog 
of genetic disorders, made no mention of wound healing 
difficulties in patients with KD. Given all of the above, we 
felt comfortable offering her reduction mammaplasty.

She proceeded to surgery. Anesthesia noted a 
Mallampati grade I airway and had no difficulty with intu-
bation. We used an inverted T pattern skin incision and 
an 11 cm wide inferior pedicle. To optimize perfusion, we 
designed a wide inferior pedicle (11 cm) relative to her 
nipple-to-IMF distance (8 cm) and maintained thick breast 
skin flaps. A total of 340 g were removed from the left 
breast and 310 g were removed from the right. Her post-
operative course was uncomplicated, and all her incisions 
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healed without wound breakdown (Fig. 2). After surgery, 
she reported a significant improvement in her neck pain 
and bra strap grooving.

DISCUSSION
KD was first described in 1952 by a chief resident at 

the University of Jena, Dr. Wilhelm Kniest.8 A diagno-
sis of KD is usually made when clinical findings prompt 
radiographic evaluation which identifies platyspondyly, 
kyphoscoliosis, dumbbell-shaped long bones, and epiph-
yses with delayed ossification, as well as areas of high 
density dispersed within the epiphysis. Earlier diagnosis 
can be made antenatally with ultrasound, suggesting the 
diagnosis and magnetic resonance imaging with more 
characteristic findings.5 The diagnosis is confirmed by 
genetic analysis of the COL2A1 gene. Although types I 
and III collagen are the predominant variants involved 
in wound healing, other groups have raised concern 
that KD patients may have impaired wound healing.4 
This concern is magnified with breast reduction surgery 
due to the large operative field and length of incisions 
required. To our knowledge, there are no reports of a 

plastic surgery procedure performed on a patient with 
this collagenopathy.

As a rare condition, situations in which a patient with 
KD requires surgical intervention beyond cleft palate 
repair or vitrectomy are equally rare. Husain and col-
leagues performed multiple head and neck operations on 
a single patient without any difficulty in wound healing.3,4 
We report a similar situation, albeit in a surgical region 
without as robust collateral blood supply as the head 
and neck. The rate of complication in reduction mam-
maplasty using an inferior pedicle wise technique has 
been published as high as 31.5%. Infection and wound 
dehiscence are the most common complications, affect-
ing 8.9% of patients after breast reduction.6 As such, it 
is a procedure that stresses the wound healing capability 
of the recipient. Our case demonstrates a normal wound 
healing outcome despite a formal diagnosis of KD.

There are other concerns that a surgeon should be 
aware of before offering surgical therapy to patients with 
KD. Cervical atlantoaxial instability has been described 
with neurological sequelae and patients requiring occipi-
tocervical arthrodesis.7 Before any anesthetic event, the 
cervical spine should be evaluated. The airway represents 
the most challenging aspect of operating on patients with 

Fig. 1. preoperative photographs.

Fig. 2. postoperative photographs taken 4 weeks after surgery.
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KD, and anesthesia practitioners may encounter a variety 
of airway morphology such as tracheomalacia as described 
in a neonate with KD.8 Additionally, dysmorphic growth 
may lead to a difficult airway as a KD patient ages,9 and a 
specific endotracheal tube may be required to secure the 
airway.10

CONCLUSIONS
KD is a rare genetic condition resulting in a type II 

collagenopathy. Concern regarding wound healing in 
these patients should be tempered by this report of a suc-
cessful reduction mammaplasty in a 21-year-old woman. 
Further studies are warranted to assess surgical risk with 
this and other collagenopathies. We recommend careful 
history taking to elucidate the symptomatology of macro-
mastia in contradistinction to symptomatic kyphoscoliosis. 
Even with rare conditions, the relationship between the 
genotype and phenotype can be elucidated with clini-
cal relevance for practitioners,11 and Online Mendelian 
Inheritance in Man may prove useful in this regard. Our 
case adds to the literature of KD and we recommend that 
operative intervention should not be withheld from this 
group of patients provided appropriate cervical evalua-
tion and airway management can be ensured.
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