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1 | INTRODUCTION

Klippel-Feil syndrome (KFS) is a congenital skeletal
disorder characterized by fusion of at least two adjacent
cervical vertebrae. Its estimated prevalence is 0.58%."
The syndrome has classic clinical triad consisting in
short neck, low hairline, and limitation of neck move-
ments, although less than 50% of patients shows such
triad.” The vast majority of KFS patients present a single
vertebral fusion, and those who are symptomatic more
likely have multiple fusions." In this article, we report a
patient with KFS, who developed chronic renal failure
that was treated by cadaveric kidney transplantation.
Airway management is a challenging part of patients
treatment, due to both the increasing use of surgery
for cadaveric renal transplantation and to limited neck
movements.

Klippel-Feil syndrome (KFS) is a congenital skeletal disorder with classic clinical
triad consisting of short neck, low hairline, and limitation of neck movement. In
addition to skeletal deformities, diagnosed cases of KFS may have other anomalies
such as cardiac, neurologic, and genitourinary disorder. We report a case of KFS
with associated anomalies such as short neck, limitation of neck movement,
scoliosis of cervical spine, and dextrocardia who received successful cadaveric
kidney transplantation. This article aims to present kidney transplantation as
option of treatment in KFS patient with ESRD and emphasize on the difficulty in
airway management of this patient.

difficult airway, ESRD, kidney transplant, Klippel-Feil syndrome, limited neck movement

2 | CASE REPORT
A 27-year-old patient was admitted to the transplant ward
of the urology department for renal transplantation. His
past medical history was marked by hypertension. Family
history was negative for congenital renal abnormalities,
and his parents were nonconsanguineous. He had serum
creatinine of 10 mg/dl and eGFR of 14ml/min/1.73m?
Indeed, he had been on regular hemodialysis three times
a week until then. Short neck, limitation of neck move-
ments, and scoliosis of cervical spine were observed. Ptosis
of the right eye was also noted (Figure 1). Eye movements
and visual acuity were normal. Evaluation of ear, nose,
and throat revealed normal findings.

Chest and cervical spine X-ray showed fusion of cer-
vical bodies C3-5, left cervical rib, loss of cervical lor-
dosis, as well as dextrocardia (Figure 2). Transthoracic
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echocardiography confirmed dextrocardia, and showed as
well coarctation of the aorta, moderate left ventricular hy-
pertrophy (LVH), in addition to aortic insufficiency (AI).
Abdominopelvic computed tomography (CT) scan showed
empty bilateral renal fossa with ectopic pelvic kidney in the
right side (Figure 3). Our patient received a cadaveric renal
allograft, from a donor died of brain trauma due to car ac-
cident. General anesthesia was performed using regular
medications including propofol, fentanyl, and atracurium.

Intubation was first tried with direct laryngoscopy. We
faced Cormack-Lehane score of four in laryngoscopic
view. However, due to difficult airway management, we
failed to intubate patient at the first try. Then, video la-
ryngoscope was used through which an acceptable glottis
view was taken and trachea was intubated using a 7.5 ID
armored tube. General anesthesia was maintained using
volatile isoflurane, in addition to intermittent continuous
infusion of atracurium, and remifentanyl, respectively.

FIGURE 1 Shortneck is seen.
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No hemodynamic alterations occurred throughout anes-
thesia and hemorrhage was minimal, requiring no blood
transfusion. Fifty milliliters of sodium bicarbonate (9%)
and 100 ml of mannitol (20%) were infused to the kidney
before declamp of arterial graft to enhance perfusion of
the transplanted kidney. Droplets of urine were seen after
declamp of arterial graft of the patient on surgical table.

21 | Surgical technique

Gibson incision was made in the left side, and external
oblique, fascia, internal oblique, and transverse muscles
were divided into the line of the incision, respectively.
Donated kidney was placed in the retroperitoneal iliac
fossa. Renal graft vein and artery were anastomosed end
to side to the external iliac vein and artery, respectively.
Ureter was reconstructed with modified Lich technique.
Immunosuppression regime based on methylprednisolone
and thymoglobuline was begun after operation, and the
patient was discharged on 35th postoperative day with a
creatinine value of 2 mg/dL

3 | DISCUSSION

Klippel-Feil syndrome (KFS) is a congenital skeletal dis-
order with diagnostic classical clinical triad consisting of
short neck, low hairline, and limitation of neck move-
ment. The etiology of the syndrome is not well known. In
some cases, mutations in GDF6, GDF3, and MEOX1 genes
are the main factors which are related to this syndrome.
GDF6 and GDF3 are involved in bone development.
MEOX1 encodes for the MOX1 protein, which regulates
the separation of vertebrae.> KFS is classified into three
types: Type I—single congenitally fused cervical segment;
Type II—multiple noncontiguous, congenitally fused seg-
ments; and Type III—multiple contiguous, congenitally

FIGURE 2 Fusion of cervical bodies

C3-5, dextrocardia, and loss of cervical

lordosis
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FIGURE 3 Ectopic pelvic kidney in the right side

fused cervical segments.* Genitourinary anomalies are
one of the associated anomalies, with incidence of 35%.
The embryological development of the skeletal and geni-
tourinary systems occurs at the same time, and differ-
entiation is comprised between the third and the eighth
week of gestation.® It is reasonable that any fault of fetal
development at this time can produce both genitourinary
anomalies and bone defects (including the cervical ver-
tebrae). Such injuries or disruptions may have genetic
causes or risk factors. The exact pathogenic mechanisms
are however still unknown, and genomic, epigenetic, and
environmental factors may concur.” Unilateral or bilateral
renal agenesis, crossed renal ectopia, and duplication of
the collecting system are renal anomalies associated with
KFS. They may cause ESRD in these patients.® This report
aims to emphasize on the difficulty in airway management
of these subjects and the importance of being prepared for
it, also through the use of indirect video laryngoscopy de-
vice. In addition, we want to highlight how the routine
surgical technique of kidney transplantation maybe suc-
cessfully applied to these patients, similar to other clinical
conditions. Therefore, this surgical option is an acceptable
procedure in case of KFS with ESRD.
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