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Necrotizing enterocolitis is a disease of 
multifactorial origin that almost exclu-
sively affects stressed premature infants 
[1]. Common factors in most infants with 
NEC include intestinal ischemia, bacte-
rial colonization of the gut, and enteral 
feedings of synthetic formulas [2,3]. Free 
intraperitoneal air and signs of diffuse 
peritonitis are obvious indications for 
surgery. Surgical findings of intestinal wall 
necrosis are most common in the ileum 
and to a lesser degree in the colon [2,4]. 
We present a rare case of a neonate with 
NEC and ileal perforation. Upon surgery, 
pneomatosis and necrosis of the terminal 
ileum, cecum and the appendix were 
evident. To the best of our knowledge this 
is the first report of pneumatosis of the 
appendix. 

Patient Description
A 1355 g, first of twins, baby girl was 
delivered vaginally at 31 weeks of gesta-
tion because of placenta abruption of 
the second twin. Apgar scores were 9 
and 10 at 1 and 5 minutes, respectively. 
Her physical examination was normal for 
gestational age and the first days of her 
hospitalization were uneventful. Enteral 
feeding was instituted on her second day 
of life. 

At age 10 days, necrotizing enteroco-
litis was diagnosed based on symptoms 
of distended abdomen and pneumatosis 
intestinalis mainly in the right lower and 
right upper quadrants on serial abdominal 
X-rays. Conservative treatment was begun. 
Three days later, a pneumoperitoneum 
was documented in a routine follow-up 
abdominal X-ray.

NEC = necrotizing enterocolitis

Explorative laparot-
omy revealed intestinal 
content and peritoneal 
fluid. The small intes-
tine was normal up to 
12 cm proximal to the 
cecum. This segment of 
the terminal ileum, the 
cecum and the appen-
dix [Figure] all had wall 
necrosis and pneuma-
tosis. Histopathological 
examination confirmed 
wall necrosis and 
pneumatosis; appen-
dicitis was ruled out. 
A clear perforation 
was identified at the 
involved segment of the terminal ileum. A 
segmentectomy of the ileum and appen-
dectomy were undertaken. The remaining 
ileum and the cecum were brought to the 
abdominal wall as ileostomy and mucous 
fistula, respectively. The baby recovered 
from surgery and enteral feeding was 
resumed on postoperative day 9 with 
satisfactory weight gain. 

Comment
Necrotizing enterocolitis is the most 
common gastrointestinal medical and/or 
surgical emergency occurring in neonates. 
With mortality rates approaching 50% in 
infants who weigh less than 1500 g, NEC 
represents a significant clinical problem. 
Although it is more common in premature 
infants, it can also be observed in term 
babies. Despite intensive study over the 
past 30 years, its etiology remains elusive. 
Research suggests that it is multifactorial; 
ischemia and/or reperfusion injury may 
play a significant role. Cases that cluster 

in epidemics suggest an infectious etiol-
ogy; however, a single causative organism 
has not been identified [1]. 

The mainstay of diagnostic imaging is 
abdominal radiography. An anteroposterior 
abdominal radiograph and a left lateral 
decubitus radiograph (left side down) are 
essential for initially evaluating any baby 
suspected of NEC. Characteristic find-
ings on an anteroposterior abdominal 
radiograph include an abnormal gas pat-
tern, dilated loops, and thickened bowel 
walls (suggesting edema/inflammation). 
Pneumatosis intestinalis is a radiological 
sign pathognomonic of NEC. Intramural 
air bubbles represent extravasated air 
from within the intestinal lumen caused 
by invasion of the ischemic mucosa by 
gas-forming organisms [2]. 

Obvious indications for surgery include 
free intraperitoneal air and diffuse peri-
tonitis. Children with significant acidosis 
despite resuscitation and those with 
hepatoportal venous gas who do not im-
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A 2 cm-long appendix, with necrosis and pneumatosis at the 
distal end wall.
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prove promptly with medical therapy are 
considered surgical candidates. Surgical 
findings of intestinal wall necrosis and 
pneumatosis are most common in the 
ileum and to a lesser degree in the colon 
[3]. However, we were unable to find any 
reports of pneumatosis and wall necrosis 
of the appendix. To the best of our knowl-
edge this is the first report and image of 
NEC-associated pneumatosis and wall 
necrosis of the appendix. 
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Sjögren syndrome is a chronic autoimmune exocrinopathy 
disease leading to xerostomia and keratoconjuctivitis sicca. 
Sjögren syndrome may present as the primary disease or 
secondary to other autoimmune diseases. Lymphoproliferative 
malignancies are the most serious complication of Sjögren 
syndrome. Cardiac involvement is prevalent in many autoim-
mune diseases, but the association of this complication with 
primary Sjögren syndrome is not well established. Recently 
Vassiliou and team studied echocardiographic abnormalities in 
107 consecutive patients with primary Sjögren and no apparent 
heart disease compared with 112 healthy controls. Mitral, aortic 
and tricuspid regurgitation was more prevalent among Sjögren 

patients, as were pericardial effusion, left ventricular mass 
index and pulmonary hypertension. The presence of palpable 
purpura, low complement levels, cryoglobulins and anti-Ro 
antibodies were associated with different heart abnormalities. The 
authors concluded that silent cardiac involvement is relatively 
common in primary Sjögren syndrome. Although the clinical 
impact of these findings is unclear, echo studies, especially 
for Sjögren patients with palpable purpura, low complement 
and autoantibody reactivity, should be considered. 
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Is the heart affected in primary Sjögren syndrome? 

Wiberg-Itzel et al. assessed the effectiveness of pH analysis 
of fetal scalp blood compared with lactate analysis to identify 
hypoxia in labor to prevent acidemia at birth. The participants 
were women with a singleton pregnancy, cephalic presentation, 
gestational age 34 weeks, and clinical indication for fetal scalp 
blood sampling. The interventions were standard pH analysis 
(n=1496) or lactate analysis (n=1496) with an electrochemical 
microvolume (5 µl) test strip device. The cutoff levels for inter-
vention were pH < 7.21 and lactate > 4.8 mmol/L, respectively. 
The main outcome measure was metabolic acidemia (pH < 7.05 
and base deficit > 12 mmol/L) or pH < 7.00 in cord artery 

blood. Metabolic acidemia occurred in 3.2% in the lactate 
group and in 3.6% in the pH group (relative risk 0.91, 95% 
confidence interval 0.61–1.36). pH < 7.00 occurred in 1.5% 
in the lactate group and in 1.8% in the pH group. There was 
no significant difference in Apgar scores < 7 at 5 minutes or 
operative deliveries for fetal distress. The authors conclude 
that there were no significant differences in rate of acidemia 
at birth after use of lactate analysis or pH analysis of fetal 
scalp blood samples to determine hypoxia during labor.

BMJ 2008;336:1284
Eitan Israeli

Capsu le

Measuring pH or lactate in fetal scalp blood for intrapartum 
fetal distress
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