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BACKGROUND: Meyer-Gorlin syndrome is a rare genetic and autosomal recessive disease that is characterized by the 
classical triad, including, microtia, very small size or complete patellar absence, and nanism.

CLINICAL CASE: Herein, presented the first clinical case description of a Russian patient with Meyer-Gorlin syndrome in 
combination with congenital anterior shin dislocation. The main clinical disease manifestations are characterized by a combi-
nation of microtia, patellar pathology, and dwarfism.

DISCUSSION: In the practice of pediatric orthopedic surgeons, cases of congenital knee dislocations are extremely rare, 
especially as part of any syndromes, which cause interest in the presented clinical case publication. Our patient analysis, 
as well as the patients described in the literature, showed the presence of typical clinical manifestations, which allowed us 
to suspect the presence of Meyer-Gorlin syndrome during a clinical examination.

CONCLUSIONS: This report is the first case of combined congenital knee dislocation and Meyer-Gorlin syndrome with 
a diagnostic triad (short stature, microtia, and patellar aplasia) in the Russian Federation. Conservative treatment with con-
stant traction and flexion must be carefully performed to avoid complications. Without the effect of conservative therapy, 
surgical treatment is indicated.
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Обоснование. Синдром Мейера – Горлина — это редкое генетическое заболевание. Синдром Мейера – Горлина 
является аутосомно-рецессивным заболеванием и характеризуется классической триадой: микротией, очень малыми 
размерами или полным отсутствием надколенников, а также нанизмом.

Клиническое наблюдение. Описание клинического случая российского пациента с синдромом Мейера – Горлина 
в сочетании с врожденным передним вывихом голени. Основные клинические проявления — микротия, патология 
надколенников и нанизм.

Обсуждение. В практике врачей — ортопедов-травматологов крайне редко встречаются случаи врожденного 
переднего вывиха голени, особенно в составе каких-либо синдромов, что обуславливает интерес к представленному 
клиническому случаю. Анализ данных наблюдаемого нами пациента, а также пациентов, описанных в литературе, по-
казал наличие типичных клинических проявлений, позволяющих заподозрить синдром Мейера – Горлина в ходе кли-
нического осмотра.

Заключение. В данном сообщении представлен первый случай в Российской Федерации сочетания врожденного 
переднего вывиха голени и синдрома Мейера – Горлина. При консервативном лечении методом постоянной тракции 
и сгибания следует не допускать ангуляции проксимальной части большеберцовой кости. При отсутствии эффекта кон-
сервативной терапии показано хирургическое лечение различными методами.

Ключевые слова: синдром Мейера – Горлина; врожденный передний вывих голени; гипоплазия/аплазия надколен-
ников.
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BACKGROUND
Meyer-Gorlin syndrome (MGS) is a rare genetic dis-

order that is caused by a mutation in the pre-replication 
complex in one of five genes (ORC1, ORC4, ORC6, CDT1, 
and CDT6) that assemble on genomic deoxyribonucleic 
acid at the replication origin. MGS is an autosomal reces-
sive disease that is characterized by the classic triad of 
microtia, very small or no patella, and dwarfism. At least 
two of the three clinical signs are registered in 97% of 
patients with MGS. The combination of aplasia/hypopla-
sia of the patella and microtia is noted in most cases [1].

MGS was first described by Meier and Rothschild 
in 1959 [2]. The second description was made by Gorlin et al. 
in 1975 [3]. The exact prevalence of MGS is undetermined 
but is estimated to be <1–9 cases per 1,000,000 live births, 
based on the number of cases reported in the literature [1].

The most common clinical signs of MGS, as mentioned 
above, are microtia, aplasia or hypoplasia of the patella, 
and dwarfism. In rare cases, such patients are diagnosed 
with congenital emphysema of the lungs, feeding problems 
(parenteral nutrition is required), various skeletal, genitouri-
nary systems, congenital heart abnormalities, and mammary 
hypoplasia. The typical facial features are often described, 
which gradually changes with age. Infants have clinical 
signs, such as a small mouth with full lips and micrognathia, 
whereas adults have a high forehead and a more prominent 
narrow nose with a wide nasal septum. Mental capacity is not 
affected in the vast majority of cases [1].

Thus, the severity of clinical signs is diverse. Known cas-
es of MGS are combined with orthopedic problems, such as 
congenital clubfoot and mobile platypodia [4], a combination 
of MGS with hyperextension in the knee joints, as well as with 
contractures in other joints [4]; however, a combination of 
MGS with congenital knee dislocation (CKD) was not reported.

This publication presents our clinical case of a 10-year-
old patient with MGS in combination with CKD.

CLINICAL CASE
A full-term boy, with a weight of 2740 g, a height of 

47 cm, head circumference of 33 cm, a chest circumference 
of 31 cm, and an Apgar score of 7/7 (<3 centiles), was born 

at a term of 38 weeks by cesarean section due to the insuf-
ficient effect from the therapy of long-term preeclampsia and 
the biological unreadiness of the birth canal. The mother’s 
pregnancy was complicated by type 2 diabetes mellitus and 
grade I hypertension. The initial examination of the child re-
vealed serious conditions, moderate respiratory disorders, 
muscle hypotension, hyporeflexia, and CKD on both sides that 
attracted attention. Additionally, multiple signs of dysembryo-
genesis were noted, such as a high palate, a short neck, and 
a transverse furrow of the left palm. We examined the child 
on day 1 of life. A bilateral CKD was revealed (Fig. 1). Seve-
rity G3 according to Tarek (2011) [5] and type III according to 
Seringe (1992) [6] were registered (Table 1).

The clinical examination determined a transverse deep fold 
above the patella, and the condyles of the femur were palpated 
in the area of the popliteal fossa on both sides. The treatment 
was started on day 1 of life by the method of constant manual 
traction and flexion for 3 h. After the manipulations, passive 
flexion increased by 40° (10° flexion was achieved in the right 
knee joint and 15° in the left knee joint). A high plaster 
splint was applied from the fingertips to the upper third 
of the thigh to maintain the correction achieved. On day 2, 
the skin examination revealed bedsore in the popliteal region 
in the projection of the femoral condyles due to excessive 
pressure during the manipulations.

Therefore, attempts of correction were stopped until com-
plete epithelialization of the injury sites with fixation preser-
vation. The child was transferred to the surgical department 
for further follow-up and treatment. On day 6, conservative 
treatment was continued using the above-mentioned method. 

Fig. 1. Patient P., age 1 hour. Before treatment: a — appearance; 
b — radiograph

a b

Table 1. Baseline severity for two scoring systems

System Type
Hyperextension (recurvation) Possible flexion (passive)

right KJ left KJ right KJ left KJ

Tarek G3 30° 25° –30° (fixed 
recurvation 30°)

–25° (fixed 
recurvation 25°)

Seringe III 30° 25° –30° (fixed 
recurvation 30°)

–25° (fixed 
recurvation 25°)

Note: KJ: knee joint.
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On day 10, an increased passive flexion by 15° in each knee 
joint was obtained (in comparison with the results of correc-
tion on day 1 of life). The clinical examination revealed femo-
ral condyles in the popliteal region, with edema of the right 
knee joint. Magnetic resonance imaging of the knee joints 
was performed. These studies confirmed the preservation 
of complete knee dislocation on both sides. Patellar aplasia 
and an impression fracture of the epiphysis of the right femur 
were also identified (Fig. 2). The achieved position of flex-
ion was fixed with plaster splints for 3 weeks; no attempts 
were made to reduce the dislocation of the lower leg during 

this period due to the impression fracture of the epiphysis of 
the right femur.

Subsequently, an attempt was made to apply adhe-
sive traction for 2 weeks to reduce the knee dislocation, 
which did not reduce the lower leg. Manipulations were 
continued to obtain knee joint flexion and rectus femo-
ris muscle stretching. At the age of 3 months, pseudo-
correction of the extensor contracture during flexion to 
a right angle (90°) in each knee joint was preserved. Given 
the lack of success from conservative correction, a deci-
sion was made to perform surgical treatment. We per-
formed a V-Y quadriceps plasty, which was ineffective. 
Only the anterior release of the knee joint capsule and lat-
eral patella retinaculum (following a la carte principles [7]) 
ensured reduction (Fig. 3). During the surgical interven-
tion, a dense capsule of the knee joint was registered, 
an overstretched and thinned anterior cruciate ligament in 
the absence of visible changes in the posterior one, with-
out pathology of the menisci.

At each knee joint, a 90° flexion was achieved. 
The quadriceps femoris tendon was sutured with the leg 
flexed to 80°. Surgical treatment was completed by applying 
a high plaster cast from the fingertips to the upper third 
of the thigh with 80° flexion at the knee joint for 3 weeks. 
Then the plaster cast was removed to assess the range 
of motion and the imposition of a plaster splint at a 45° 
flexion angle. The postoperative period was uneventful. 
After removing the plaster splint, passive movements were 
developed. The child began to independently walk at the age 
of 2 years. At the age of 4 years, at the Institute of Molecular 
Medicine and Genetics of the University of Edinburgh, 
he was diagnosed with MGS. Mutation CDT1 c.599T>G, 
p.Met200Arg+c.943_951delGCCTCCCTG, p.Ala315_Leu317del 
(combination of heterozygotes) was revealed.

The child is currently 10 years old. Clinical examination 
revealed a wide forehead, a narrow nose, a high nasal 
septum, small auricles, and full lips. His height is 117 cm, 

Fig. 2. Patient P., age 10 days, during treatment: a — preservation 
of knee dislocation, patella aplasia, impression fracture of the 
epiphysis of the right femur; b — the fracture line is shown

a b

Fig. 3. Patient P., age 3 months, V-Y quadricepsplasty and anterior 
release

Fig. 4. Patient P., age 10 years, after treatment: a — front view; b — rearview; c — side view; d — possible flexion in the knee joints; 
e — appearance (narrow nose, high nasal septum, and small ears)

a b c d e
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weight is 20.5 kg, chest circumference is 55 cm, and 
head circumference is 50 cm (<3 centiles). He walks 
independently without additional support and does sports 
(swimming pool and table tennis). The appearance and 
radiographs of the patient are presented in Fig. 4 and 5, 
respectively.

Clinical evaluation is summarized in Table 2.

DISCUSSION
In the daily practice of orthopedic traumatologists, 

cases of CKD are extremely rare, especially as part of 
any syndromes, which determines the interest in the pre-
sented clinical case. The authors did not find publications 
in the world literature of MGS in the combination of CKD. 
Most of the reports are focused on the combination of CKD 
with arthrogryposis, Larsen’s syndrome, and myelomenin-
gocele [8, 9].

Currently, manipulations and plaster corrections are 
used for CKD treatment, which has a good effect in 
the case of an idiopathic nature of the disease. CKD, as 
part of Larsen’s syndrome, arthrogryposis, and other 
neuromuscular diseases, develops in the presence of 
muscle imbalance, as well as ligament weakness, and is 
poorly amenable to traditional plaster corrections [9–11]. 
In our patient, a complete dislocation occurred not only 
due to all the above-mentioned causes but also due to 
the complete patellar absence. The method of constant 
manual traction and flexion was used for treatment, 

as well as plaster corrections. This method has been 
used before on a large group of patients with good and 
excellent results, thus this case used the same treatment 
method. However, the reduction was not achieved, but only 
flexion while maintaining the knee dislocation. Taking into 
account the development of bedsore and moderate edema 
in the knee joint area, as well as the data of Jacobsen 
et al. [12], who indicated a 30% incidence of iatrogenic 
fractures with conservative CKD correction, magnetic 
resonance imaging was performed, which revealed 
an impression fracture of the epiphysis of the right femur. 
In our actions, we were guided by the Dobbs technique [8], 
which considers it important to apply force to the proximal 
part of the tibia and the distal part of the femur when 
trying to flex the knee joint. Applying a force to the distal 
tibia creates a “long-arm” of the resulting force, resulting 
in an iatrogenic deformity in the proximal tibia or distal 
femur.

The attempts were continued to eliminate the deformity 
in presence of pseudo-correction in the hope that it would 
be possible to further stretch the knee joint capsule and 
reduce the amount of inevitable surgical treatment. However, 
the desired result could not be achieved, thus further attempts 
of conservative treatment were unreasonable. The surgical 
method of treatment was justified since the long-term 
conservative therapy did not give a satisfactory result. 
The manual traction and flexion technique we used, as well 
as the surgical approach proposed by Shah [7], are consistent 
with the principles formulated by Roy and Crawford [11]. 

Fig. 5. X-ray of patient P., age 10 years, after treatment: a — direct projection; b — lateral projection of the right knee joint (patellar 
aplasia); c — lateral projection of the left knee joint (patellar aplasia)

a b c

Table 2. Clinical assessment of the patient

Side KJ flection,  
deg. Pain Movement Function Complications

Right KJ 0–90° No Satisfactory Good Epiphyseal 
impression fracture

Left KJ 0–85° No Satisfactory Good No

Note: KJ: knee joint.
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However, in our case, we did not achieve anatomical reduction 
after quadricepsplasty, thus we performed an anterior 
arthrotomy and obtained the desired result, as recommended 
by Dobbs [8].

MGS must be differentiated from certain diseases that 
are characterized by microtia, short stature, and aplasia/
hypoplasia of the patella, such as Coffin-Siris syndrome [13] 
and RAPADILINO [14]. However, microtia is not a characteristic 
of these syndromes. Patellar aplasia/hypoplasia without 
other skeletal anomalies occurs in the autosomal dominant 
form of patellar aplasia-hypoplasia [15] and in combination 
with pelvic anomalies, which is typical of small patella 
syndrome [16].

During the long-term follow-up of the patient, changes 
in his appearance (narrow nose and high nasal septum, 
and small ears) were noted, which also clinically charac-
terizes MGS.

CONCLUSION
This report is the first case of a combination of CKD 

and MGS combined with the diagnostic triad (short stature, 
microtia, and patellar aplasia) in the Russian Federation. 

Conservative treatment using constant traction and flexion 
must be carefully performed to avoid complications. Surgical 
treatment is indicated in the absence of conservative therapy 
effects.
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