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Pneumatosis Intestinalis with Thyroid Hormone Abnormality: An Interesting Case

ABSTRACT

Pneumatosis intestinalis is characterized by the presence of gas in the intestinal wall. Although its clinical findings
and etiology are not clear, a delay in diagnosis is associated with high morbidity and mortality. Therefore, in
cases where pneumatosis in the bowel wall is detected radiologically, aggressive laparotomy is recommended
in the presence of a negative prognostic disease. Then, the current approach recommended in the guidelines
is second-look laparotomies, in which bowel viability will be re-evaluated before a definitive resection decision
is made. This approach is emphasized as an extremely useful option in terms of prognosis and survival in cases
of thyroid hormone abnormalities, in cases with underlying diseases such as heart failure, in conditions such as
hemodynamic instability and sepsis, where even small changes in the reference range are known to affect systemic
vascular resistance and oxygen demand and lead to many cardiovascular effects. In this case report, a patient
with a complex history who wasn’t detected to have ischemia in the first surgery performed due to pneumatosis
intestinalis but was observed to have intestinal ischemia in the second-look laparotomy; the complicated and
negative prognosis process, accompanied by a newly diagnosed thyroid hormone abnormality, is presented.
Keywords: Mesenteric ischemia, pneumatosis intestinalis, second-look operation, thyroid hormone.

OZET

Pneumatosis intestinalis, bagirsak duvarinda gaz varlidi ile karakterizedir; klinik bulgulari ve etiyolojisi net
olmamakla birlikte tanida gecikme ylUksek morbidite ve mortalite ile iliskilidir. Bu nedenle, radyolojik olarak
bagdirsak duvarinda pneumatosis saptanan olgularda, negatif prognostik hastalik varliginda agresif laparotomi
Onerilir. Daha sonra, kilavuzlarda énerilen giincel yaklasim, kesin rezeksiyon karari verilmeden 6nce bagirsak
canliiginin yeniden degerlendirilecegi ikinci bakis laparotomileridir. Bu yaklasim; referans aralidindaki kictk
degisikliklerin bile sistemik vaskuler direnc ile oksijen talebini etkileyip pek cok kardiyovaskuler etkiye yol
actigi bilinen tiroid hormon anormalliklerinde, altta yatan basta kalp yetmezligi gibi hastaliklari olan olgularda,
hemodinamik instabilite ve sepsis gibi durumlarda; prognoz ve sagkalim acisindan son derece yararl bir secenek
olarak vurgulanmaktadir. Bu olgu sunumunda, pneumatosis intestinalis nedeniyle yapilan ilk cerrahide iskemi
saptanmayan, ancak ikinci bakis laparotomisinde bagdirsak iskemisi gozlenen, kompleks bir 6zgec¢misi olan
hastanin; yeni saptanan tiroid hormon anormalliginin da eslik ettigi komplike ve kdtl prognozla seyreden slreci
sunulmaktadir.

Anahtar Sozciikler: Mezenter iskemi, pndmatozis intestinalis, ikincil-baki operasyon, tiroid hormonu.
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Introduction

Pneumatosis intestinalis is a rare entity characterized
by the presence of gas in the intestinal wall.
Although the etiology isn’t clear, there is usually an
underlying cause such as inflammation, malignancy,
or autoimmune-endocrine events. While it may be
the precursor lesion of intestinal ischemia, it may
also remain only as a radiological finding without
any clinical findings, and diagnosis may be delayed;
it is associated with high mortality (1,2). Therefore,
aggressive laparotomy is recommended in cases
where pneumatosis is detected radiologically in
the intestinal wall and in cases of ischemia. After
the primary operation, routine re-evaluation of
bowel viability with second-look laparotomies
before a definitive resection decision is made,
as is the current approach recommended in the
guidelines (3,4). This approach, in the presence of
thyroid abnormalities, underlying cardiovascular and
hemodynamic instability, which are known to affect
systemic vascular resistance and oxygen demand
and cause many vascular effects, even small changes
in the reference range, is extremely important for
prognosis and survival (5,6).

Figure I. CT section with intravenous contrast; diffuse
air densities in the small intestine walls, compatible with
pneumatosis intestinalis.

In this case report, a patient with a complex history
who wasn’t detected to have ischemia in the first
surgery performed due to pneumatosis intestinalis
but was observed to have intestinal ischemia in
the second-look laparotomy; the complicated and

negative prognosis process, accompanied by a
newly diagnosed thyroid hormone abnormality, is
presented.

Figure Il. The end of the first surgery; Since second-
look was planned, a trocar was placed cranial to the
median incision for laparoscopy, taking into account the
hemodynamic suitability of the patient in the second
surgery and the possibility, albeit low, of not encountering
any complicated findings during exploration.

g
Figure lll. Second-look operation; 45 cm necrotic small
intestine segment observed 140 cm distal to the ligament
of Treitz.

Case Report

A 71-year-old male patient with a medical history
of hypertension, coronary artery disease, type
2 diabetes mellitus, chronic renal failure, benign
prostatic hyperplasia, rectal cancer, small cell lung
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Table I. Laboratory Findings

Ergiin S.
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WBC CRP D-dimer pH HCO, Lac (venous) fT, fT, TSH

(x10°/L) | (mg/dL) [ (mg/L) (mmol/L) (mmol/L) (pg/mL) (ng/dL) (1lU/ml)
Normal range (4-10) (<5) (0-0.5) (7.35-7.45) (22-26) (0.5-2.2) (2-4.4) (0.93-1.7) (0.27-4.2)
8 years ago 2.59 1.31 1.59
4 years ago 2.34 1.49 1.6
1year ago 2.72 1.45 0.816
On arrival 0.5 128 6.68 7.45 21 1.8
48 hours later 1.6 382 6.81 7.32 22.4 4.1 0.98 2.21 1.36

cancer; coronary angiography and two stents 10
years ago, coronary bypass surgery 20 years ago,
numerous abdominal surgeries, the last of which
ended with an end colostomy 6 years ago; oral
antiplatelet, insulin, and chemotherapy due to lung
cancer 1week ago. He was admitted to the emergency
department with complaints of abdominal pain that
started 4 days ago and had worsened over the last
4-5 hours, and diarrhea. On arrival, his vital signs
were within normal limits, and on examination, the
abdomen was tender to palpation, and there was
guarding and rebound tenderness. White blood
cell (WBC) 0.5x10%/L, C-reactive protein (CRP)
128mg/dL, D-dimer 6.68 mg/L, pH 7.45, HCO, 21
mmol/L, venous lactate (lac) 1.8mmol/L (Table ).
The electrocardiogram and abdominal X-ray were
normal. Intravenous contrast-enhanced computed
tomography (CT) revealed air in the portal vein,
diffuse air densities in the small intestine walls,
and an appearance consistent with pneumatosis
intestinalis (Figure ). An emergency laparotomy was
performed; there was widespread venous congestion
in the middle ileal loops, and no ischemic findings
were observed; a 10 mm trocar was left in the midline
incision to monitor intestinal viability with second-
look before definitive abdominal closure, and he
was taken to the intensive care unit (ICU) after the
surgery (Figure II). As the patient’s hemodynamic
parameters were worsening, noradrenaline was
started; WBC 1,6x109/L, CRP 382 mg/d|, D-dimer
6.81mg/L, pH 7.32, HCO, 22.4 mmol/L, and lactate
4.1 mmol/L were detected. In addition, in the tests
performed on the same day, fT, 0.98pg/mL, T, 2.2Ing/
dL, TSH 1.36ulU/mL. It was determined through a
retrospective examination of approximately 8 years
that there was no known history of thyroid disease
and that his thyroid hormone levels had always been
within the normal range in his previous tests (Table

). Second-look operation was performed 48 hours
later; the surgery was started with laparoscopy by
creating pneumoperitoneum through the trocar in
the midline incision, but relaparotomy was performed
due to inadequate exploration due to hemodynamic
instability. On exploration, a 45 cm small intestine
segment 140 cm distal to the ligament of Treitz was
found to be necrotic (Figure ). Resection-ileostomy
was performed. However, mortality occurred after
13 days due to ongoing hemodynamic instability.
Pathological examination reported transmural
infarction, ischemia findings, submucosal edema,
and amyloid deposition in the vascular walls in the
segmental small bowel resection material.

Discussion

Pneumatosis intestinalis is an entity associated
with gastrointestinal diseases, immune suppression,
rheumatological, and metabolic events. Although
clinical findings are not clear, symptoms such as
abdominal pain and diarrhea may occur. A complicated
table is mostly associated with inflammatory bowel
diseases, lung diseases, some specific medications,
and immunosuppression. In addition, although
intestinal toxicity and pneumatosis intestinalis due
to chemotherapeutics are rare in cancer patients,
the condition is usually fulminant in these cases
and requires urgent surgical intervention (7). It is
important to confirm the diagnosis as soon as possible
in order to prevent progression to ischemia; gas
bubbles are observed in the intestinal wall on CT, and
gas is also found in the portal vein in approximately
25% of cases (1,5,8). Although there are some
studies showing that pneumatosis intestinalis has
a good prognosis with conservative treatments, a
mortality of up to 80% is observed in patients with
concomitant gas detected in the portal vein (Liu et
al, 2022); it was stated that surgical intervention
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should be performed urgently (2,7,8). In a study on
portomesenteric venous thromboembolism (Uludag,
2021), it was concluded that conservative treatment
is essential, treatment for the underlying cause is
absolutely necessary, and surgical intervention is
essential for small bowel necrosis (9). In the patient
discussed in this study, cardiovascular, metabolic,
pulmonary and gastrointestinal diseases, as well
as immunosuppression and recent chemotherapy
history were present; although his complaints at
the time of admission were nonspecific abdominal
pain and diarrhea, it was important to clarify the
diagnosis as soon as possible, and emergency
laparotomy became the only option in this case with
a complicated history, upon detection of pneumatosis
intestinalis in the computed tomography. In addition,
in a study examining prognosis and mortality in
patients without laparotomy and after laparotomy,
it is mentioned that effective management of
mesenteric ischemia requires early treatment of
the underlying disease; monitoring of blood gas
and hemodynamic parameters; although there is no
specific treatment protocol, planned second-look
surgery is recommended in current guidelines after
24-48 hours of observation in the ICU (5). Although
the hemodynamic parameters were normal at the
time of admission and there were no ischemic findings
and no findings other than venous congestion in the
intestinal loops in the first laparotomy, second-look
surgery was planned due to the presence of multiple
comorbidities and many negative prognostic factors
for pneumatosis intestinalis. Indeed, the patient’s
hemodynamics began to deteriorate in the period
leading to the planned second-look 48 hours later,
and an ischemic bowel segment was encountered
in the relaparotomy, and resection was required.
In pathology, in addition to the classical findings of
ischemia, amyloid deposition was found in the vascular
wall of the resected segment, but it wasn’t specifically
detailed. It is known that reactive amyloidosis can
often occur secondary to chronic inflammation,
infection, and neoplasms, and some studies have
shown that small intestine involvement is most
common when the gastrointestinal system is affected
by amyloid (10).

In this case, which contains many of the possible

etiological and predisposing factors and negative
prognostic factors of pneumatosis intestinalis, a
thyroid hormone abnormality that wasn’t present
before was also detected. It is known that thyroid
hormone abnormalities and even emergencies aren’t
uncommon in intensive care patients. However, it is
said that most of these are due to a known thyroid
disease, and a small number of them are unknown
because they are not examined before admission
to the ICU (11). In this case, whose previous thyroid
levels were normal, and there was no history of
thyroid disease, the cause of this condition couldn’t
be clarified because of the mortality that occurred.
lodine is an essential trace element absorbed in the
small intestine. Decreased iodine intake may result in
decreased thyroid hormone synthesis. This may be
due to the patient’s newly detected thyroid hormone
abnormality as a result of diarrheal symptoms (12).
Although the cause is not clear, thyroid hormone
abnormality may be associated with a negative
prognosis and outcome. Because it is known that
thyroid hormones protect vascular homeostasis with
their positive effects on endothelial and vascular
smooth muscle cells, and that when thyroid hormone
levels are low, blood and oxygen delivery are impaired,
and target organs are affected (13). Moreover, in
a study examining whether correction of thyroid
dysfunction results in improved cardiovascular
outcomes, even the presence of subclinical thyroid
disease was associated with increased vascular risk
and mortality (14). New studies and a small number
of cases have begun to appear in the literature on
the association of intestinal microbiota with thyroid
diseases through some mechanisms (15). This
suggests that thyroid hormone abnormalities may
influence intestinal ischemia through the vascular
system, as well as other mechanisms.

Conclusion

It is known that cardiovascular diseases and
endocrine and metabolic abnormalities in diseases
associated with intestinal ischemia lead to high
mortality rates. The cardiac and vascular effects
of thyroid hormone abnormalities have also been
demonstrated, evenin the absence of clinical thyroid
disease findings. However, further studies are needed
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to determine whether thyroid hormone abnormalities
candirectly affect prognosis in pneumatosis intestinalis
and mesenteric ischemia cases.
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