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Facial structure in the sudden infant death syndrome:
case-control study
Karen Rees, Anne Wright, Jean W Keeling, Neil J Douglas

The cause of the sudden infant death syndrome is
unclear. Polygraphic recordings of 30 infants who subsequently died of the syndrome showed a significant
increase in mixed and obstructive apnoeas compared
with well matched controls.1 Postmortem examination
suggests upper airway narrowing in victims of the syndrome. The decreased number of cases of sudden
infant death syndrome after advice to put infants to
sleep supine suggests a posture dependent cause, and
recent evidence suggests that upper airways of sleeping
infants are more widely patent supine than prone.2
Thus sleeping supine might decrease obstructive
apnoeas.
An increased frequency of sudden infant death
syndrome and apparent life threatening events in
infants has been found in the families of patients with
the obstructive sleep apnoea/hypopnoea syndrome.3 4
We found that retroposition of the maxilla was a
common feature in families who had both the
obstructive sleep apnoea/hypopnoea and sudden
infant death syndromes.3 We also found that obstructive apnoeas in adult family members of patients with
the obstructive sleep apnoea/hypopnoea syndrome
were related to retroposition of the maxilla and
mandible.5
We therefore tested the hypothesis that victims of
the sudden infant death syndrome have backset maxillae and mandibles, which would predispose them to
narrowing and occlusion of their upper airways.

Subjects, methods, and results
We examined differences in facial bone structure
between 15 consecutive victims of the sudden infant
death syndrome and 15 control infants who had died
of explained causes. Each case was matched to a
control infant aged within one postnatal month of the
case (mean age 5 months, range 1-10 months). Lateral
cephalographs taken at necropsy were examined for
the maxillary position (the sella-nasion-subspinale
angle) and the mandibular position (the sella-nasionsupramentale angle) (figure). These two angles have
been shown to differ between first degree relatives of
patients with sleep apnoea and the normal population.5 Measurements were recorded twice for each subBMJ VOLUME 317
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Sella
point
Nasion

Nasion

Subspinale

Supramentale

Skeletal reference points on schematic lateral cephalometric
radiograph. Sella point is the midpoint of the sella turcica, the nasion
is the most anterior point of the frontonasal suture, the subspinale is
the most posterior point on the anterior contour of the upper
alveolar process, and the supramentale is the most posterior point
on the anterior contour of the lower alveolar process

ject by one observer blind to cause of death, and the
average values were taken. The coefficient of variation
for repeat measurements within individuals was 0.4%
(range 0-1%) for the maxillary angle and 0.4% (0-2%)
for the mandibular angle. Differences between cases
and controls were determined with Wilcoxon’s rank
sum test for paired differences. Significance was taken
as P < 0.05.
There was no difference in body weight between
the cases and controls (5.7 kg (SE 1.0) v 5.7 kg (0.5)).
The cases had significantly smaller maxillary angles
than the controls (median 82° (95% confidence
interval 79° to 85°) v 84° (83° to 90°), P = 0.01). There
was a trend for the mandibular angle to be smaller in
the cases than in the controls (71° (67° to 74°) v 75°
(70° to 77°), P = 0.1).
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Comment
This study shows that victims of the sudden infant
death syndrome had different facial structure compared with control infants, with retroposition of the
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maxilla that might predispose to retropalatal upper
airway narrowing. Since facial structure is at least partly
inherited, this may provide the familial link in the
sudden infant death syndrome, although larger studies
are required to confirm these findings. These results
also provide a further link between the sudden infant
death and obstructive sleep apnoea/hypopnoea
syndromes, as the facial changes are similar in both
conditions.
Our study indicates that a retrognathic facial structure should be considered as an additional risk factor
for the sudden infant death syndrome, and the
suggested mechanism for upper airway narrowing
could also contribute to the posture dependence of the
syndrome and to the association with upper respiratory tract infections, which predispose to obstructive
apnoeas by increasing nasal resistance. We suggest
there is a need to assess whether prevention of
obstructive apnoeas, such as by continuous positive
airway pressure, prevents the sudden infant death syndrome in high risk infants.
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Inflammatory diseases such as rheumatoid arthritis
and their treatment may have a pathogenic relation
with cancer. The possible relation also has practical
implications for the care and control of rheumatic
patients.
Patients with rheumatoid arthritis have been shown
to have an increased risk of developing lymphomas.1 2
The underlying mechanisms for this association are
unclear. We performed a study to assess to what extent
disease activity, various secondary manifestations of
rheumatic disease, and drug treatment were independent risk factors for the development of lymphoma in
patients with rheumatoid arthritis.

Subjects, methods, and results
We performed a nested case-control study using a
previously described population based cohort of
all patients admitted to hospital with rheumatoid
arthritis during 1965-83 in Uppsala health care
region, Sweden.3 We identified 42 cases of lymphoma
in the 11 683 patients with rheumatoid arthritis
through record linkages with the Swedish cancer
registry. Cases were individually matched to three
controls from the same rheumatoid arthritis cohort.
All medical records were reviewed and data, including
disease manifestations and treatment from the first
symptoms compatible with rheumatoid arthritis until
the date of the diagnosis of the lymphoma in the case,
were abstracted for cases and controls. All cases and
controls were evaluated to assess if the 1987 American
College of Rheumatology criteria for rheumatoid

arthritis were met, and patients not having rheumatoid
arthritis were excluded. The risk of lymphoma
was measured as unadjusted and adjusted odds ratios.
The study finally consisted of 41 cases and 113
controls.
The table gives exposures linked to an increased
risk of lymphoma together with the unadjusted odds
ratios. High inflammatory activity was the most prominent risk factor for development of lymphoma, with an
odds ratio of 25.8 compared with low inflammatory
activity. Inflammatory activity was estimated by a score
comprising the whole period of rheumatoid arthritis
disease and was based on available data on erythrocyte
sedimentation rates, number of swollen and tender
joints, and the treating physician’s global assessment of
disease activity. Other exposures associated with
disease severity also entailed an increased odds ratio
for lymphoma, such as functional class IV of
Steinbrocker (odds ratio 12.9), widespread joint
involvement (odds ratio 9.3), and certain extra-articular
symptoms.
Few patients were treated with immunosuppressive
drugs, reflecting the standard treatment during the
study period. Non-steroidal anti-inflammatory drugs,
aspirin, and corticosteroids were in common use, but
only a few patients were treated with antimalarials,
parenteral gold, d-penicillamine, podophyllotoxin, or
sulphasalazine.
We found no association between any specific drug
and increased risk of lymphoma. Once drug treatment
was adjusted for there was a strong independent
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