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Crohn’s disease onset associated e

with a ballistic injury to the abdomen
in the patient wounded in the war in Ukraine:
a case report
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Abstract

Background The Russo-Ukrainian war is ongoing warfare that is associated with severe injuries among the civil
population and military personnel. The aim of this study was to demonstrate a rare case of Crohn's disease manifesta-
tion in a combat patient in relation to a ballistic injury to the abdomen in the ongoing war in Ukraine.

Case presentation A male Caucasian Ukrainian patient 34 years of age received a ballistic injury to the abdo-

men due to artillery shelling. During the next 22 days, the patient underwent bowel resections with anastomosis

as well as several relaparotomies for abdomen revision and lavage. On the 23rd day, the patient was diagnosed
with gastrointestinal bleeding. An esophagogastroduodenoscopy showed no signs of active bleeding, but lon-
gitudinal ulcers with a cobblestone appearance were detected, which is typical for Crohn's disease. Sulfasalazine

at a dose of 3.0 g per day was prescribed to the patient. On the 25th day after the injury, the patient was diagnosed
with intestinal bleeding and peritonitis, indicating perforation. At relaparotomy, a perforated ulcer 0.5 cm x0.5 cm
with even and well-defined borders was identified in the jejunum located 10 cm from the Treitz ligament. The ulcer
was excised, and the intestine defect was sutured, followed by retrograde intubation of the jejunum. Until the 40th
day after the injury, the patient underwent conservative treatment. The patient died on the 40th day after the injury
due to multiple organ dysfunction syndrome, which was associated with respiratory failure (pneumonia) and severe
intoxication.

Conclusion Ballistic injury to the abdomen might be a trigger for the onset of Crohn’s disease. Patients with intestinal
bleeding and stress ulcers should be evaluated for concomitant gastroenterological disorders, and appropriate clinical
investigations and management should be applied.
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Background

The ongoing Russo-Ukrainian war is associated with
severe injuries among the civil population and military
personnel [1-7]. The frequency of ballistic and gunshot
injuries to the abdomen is high, and such a trauma is also
represented as a clinical challenge due to specific features
of the wound ballistics and the severity of the trauma [8].
As shown previously, the severity of the trauma in both
combat soldiers and civilians in Ukraine is associated
with the application of high-energy weapons. Ballistic
and gunshot injuries to the abdomen are among the most
complicated types of trauma in war surgery, because of
the highly traumatic impact of penetrating projectile
as shown in clinical and basic science studies [2, 4, 8].
According to our clinical observations, the number of
gunshot wounds to the abdomen in the overall structure
of combat injuries varied from 1.9% to 9.8% during the
hybrid period of the Russo-Ukrainian war (2014-2021),
whereas such injuries to the abdomen have been within
the range of 5.7-7.0% during the invasive period of the
abovementioned warfare (started on 24 February 2022)
[2, 3, 5, 9]. Coincidence of ballistic or gunshot injury to
the abdomen and onset of Crohn’s disease is infrequent.
Reports showing an association between abdomen
trauma and Crohn’s disease are controversial, describ-
ing mainly cases of civil trauma [10-12]. Post-traumatic
stress (PTS) is a significant factor in Crohn’s disease
onset, but such an onset was not described before in
combat patients.

The aim of this case report was to demonstrate a rare
case of Crohn’s disease manifestation in a combat patient
in relation to a gunshot injury to the abdomen in the
ongoing war in Ukraine.

Case presentation

A male Caucasian Ukrainian patient 34 years of age
received a gunshot injury to the abdomen due to artil-
lery shelling. First aid was provided at the battlefield
area followed by evacuation to the forward surgical team
at stabilization point (Role 1 of medical aid). The medi-
cal evacuation and aid were provided according to the
role-based system as described in our previous studies
[3, 7]. The forward surgical team performed a laparot-
omy, showing gunshot injury to the abdomen with the
penetrating defect of the small intestine and ascending
colon. Fractures of the right iliac crest were also identi-
fied, as well as a hemoperitoneum of 800 ml. The for-
ward surgical team performed suturing of the gunshot
defect in the small intestine and ascending colon, fol-
lowed by abdomen packing and forming of laparostomy
(the abdominal organs were exposed and protected with
a temporary suturing of the skin). The patient was evac-
uated to the Military Medical Teaching Center of the
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Northern Region of the Ministry of Defense of Ukraine,
which is a Role 4 deployed hospital in Kharkiv city,
4 hours after receiving the injury. The patient underwent
a complete examination (routine clinical blood tests) and
spiral computed tomography (CT) scan (0.5 mm with
thickness axial slice) of the abdomen. The patient did not
report a history of any gastrointestinal disorders.

On the 2nd day after admission to the Role 4 hospital,
the patient underwent a relaparotomy. On revision, a
previously sutured gunshot injury to the small intestine
80 cm from the Treitz ligament was identified without
signs of suture failure. Further revision showed signs of
necrotic changes in the distal 70 cm of the small intes-
tine, cecum, and ascending colon (brown-bluish color
of the colon wall, serous layer of dark color, absence of
peristalsis). The resection of the ileocecal colon segment
and resection of 70 cm of the distal part of the small
bowel was performed, followed by side-to-side ileo-
ascending colic anastomosis, abdominal cavity drainage,
and nasogastric intubation. Signs of peritonitis (severe
abdominal pain, wall tenderness, rise in body tempera-
ture up to 37.8 °C) were detected on the 7th postopera-
tive day, and a relaparotomy was performed. During a
revision, upon visual inspection, acute stress ulcerations
(n=3), which measured 4 mm X4 mm, and two perfora-
tions (40 mm and 5 mm) of ileo-ascending colic anasto-
mosis and local peritonitis were identified. Resections of
the anastomosis and ileostomy were performed, as well
as sanitation of the abdominal cavity followed by wound
drainage using an Abdovac kit. Blood product trans-
fusions consisting of two units of 300 ml of packed red
blood cells (RBC) and two units of 300 ml fresh frozen
plasma were administered.

Because of the perforations of the ulcers in the colon,
the patient underwent programmed relaparotomies,
which were required. The patient was conscious between
the operations. Programmed relaparotomies were per-
formed on the 9th, 12th, and 15th day after the injury
for revision and abdominal lavage as well as for re-instal-
lation of the Abdovac system. On the 21st day after the
injury, a reconstruction of ileostomy was performed
owing to insufficient arterial blood supply and signs of
ischemia of the tissues. Preoperative CT scan (before
the ileostomy reconstruction) showed wall thickening
and signs of inflammation of the small intestine, which
was not seen when comparing CT scans with those per-
formed on admission (that is, 1st day after the injury) as
illustrated in Fig. 1.

On the 23rd day after the injury and 2 days after the
ileostomy, signs of intestinal bleeding were detected. An
esophagogastroduodenoscopy (EGD) showed no signs
of active bleeding, but longitudinal ulcers with a cob-
blestone appearance were detected, which is typical for
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Fig. 1 Contrast-enhanced computed tomography scan of the patient showing gunshot injury to the abdomen with fracture of the right iliac
bone and damage to the ascending colon and jejunum. The 1st day after the injury: A axial view and B coronal view of the abdomen during early
postoperative period showing no changes in the jejunum wall. The 21st day after the injury C saggital view and D coronal view showing segmenet
of jejunum with wall thickening and significant accumulation of the contrast in mucosa layer

Fig. 2 An macrophotograph of esophagogastroduodenoscopic view
of the esophagus showing mucous edema, and longitudinal ulcers
with a cobblestone appearance, indicating Crohn’s disease

Crohn’s disease (Fig. 2). Sulfasalazine at a dose of 3.0 g
per day was prescribed to the patient. On the 25th day
after the injury, the patient was diagnosed with intestinal
bleeding and peritonitis, indicating perforation. During
relaparotomy, a perforated ulcer 0.5 cmXx0.5 cm with

even and well-defined borders was identified in the jeju-
num located 10 cm from the Treitz ligament. The ulcer
was excised, and the intestine defect was sutured, fol-
lowed by retrograde intubation of the jejunum. The lapa-
rostomy was performed, considering the peritonitis and
high risk of relapse of intestine bleeding. Histopathology
of the excised jejunum specimen showed signs of Crohn’s
disease (Figs. 3, 4).

Until the 40th day after the injury the patient under-
went conservative treatment. The patient died on the
40th day after the injury due to multiple organ dysfunc-
tion syndrome, respiratory failure due to pneumonia, and
severe intoxication.

Discussion

In this report, we have demonstrated the clinical case
of a combat patient who received a gunshot injury by a
high-energy weapon (ballistic projectile) to the abdo-
men and manifested with Crohn’s disease. Manifestation
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Fig. 3 Microphotograph of the ulcer illustrating small giant-cell
granulomas on the ulcer bottom (hematoxylin and eosin, 400X
objective)
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Fig. 4 Microphotograph of the chronic active colitis (hematoxylin
and eosin, 400X objective)

of Crohn’s disease is rare in relation to abdominal injury
[12].

We presented a rare case of Crohn’ disease onset in
relation to combat injury by high-energy ballistic pro-
jectile. To our best knowledge, this is the first report
showing manifestation of Crohn’s disease in relation
to an abdominal ballistic injury. It is worth mention-
ing that the association of abdominal surgery was also
described by other researchers that showed a case of a
patient with non-gunshot injury, but with a similar man-
agement approach as compared with our case (explora-
tory laparotomy and bowel resection) [12, 13]. Such a
possible relation might be possible due to the direct bal-
listic impact of the projectile on the organism or associ-
ated with post-traumatic stress [8, 10]. The latter is more
likely, and, as suggested by Camara et al. [10], post-trau-
matic stress disorders (PTS) might be associated with
exacerbation of Crohn’s disease. Other evidence of PTS’s
role in the risk of Crohn’s disease was shown by Taft
et al., with a specific reference to the onset or exacerba-
tion of Crohn’s disease as compared with other kinds of
inflammatory bowel diseases [11].

Because of severe hemorrhage, our patient received
blood product transfusion of packed RBS and fresh
frozen plasma, which might be considered a possible
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immunization risk factor for the patient. However,
Peters et al. showed a protective role of multiple blood
transfusions for reduced risk of Crohn’s disease [14].
Silvis et al. reported protective effect of blood transfu-
sion on risk of postoperative recurrence of Crohn’s dis-
ease, indicating absence of association between blood
product transfusion and risk of Crohn’s disease onset
[15].

One of the possible obstacles to the fatal outcome for
the patient was a possible delay in the evacuation to the
appropriate Role (i.e. level of military medical care) of
the deployed hospital and delayed application of the
highly-specialized medical aid. The time for evacuation is
longer in most of the cases owing to Russian strikes on
the ground and air sanitary transport, which is a viola-
tion of international humanitarian law, resulting in both
delayed medical evacuation and longer time for pro-
viding medical aid. This humanitarian issue is one the
specific features of the Russo-Ukrainian war, affecting
normal medical care for civil and combat patients with
various kinds of injuries as shown in our previous reports
as well as by other researchers [2, 5, 6, 16—18]. Another
obstacle, that one should also consider, is the evidence of
high-energy weapon strikes on critical infrastructure in
Ukraine, including hospitals and other healthcare facili-
ties, resulting in high risk of electric blackouts affecting
functioning of hospitals [6, 17]. Insufficient medical plan-
ning also might be an obstacle to effective medical pro-
vision, including coexistence of such severe conditions
such as gunshot (ballistic) injuries and Crohn’s disease [2,
4,19, 20].

According to published reports, post-traumatic stress is
associated with exacerbation of bowel inflammation due
to elevated concentrations of proinflammatory molecules
such as C-reactive protein and tumor necrosis factor [21-
23]. According to the patient’s history, he did not report
any previous signs of Crohn’s disease. Considering this, it
is likely that the patient had asymptomatic Crohn’s disease
that was exacerbated by gunshot injury and PTS. Such a
hypothesis is in line with the study by Click et al., present-
ing results from the cohort with asymptomatic Crohn’s dis-
ease, which was defined by the authors as a “silent” disease
[24]. It is worth mentioning that all studies about asympto-
matic Crohn’s disease are based on the patients’ data from
civil cohorts or civil case reports, whereas our case is from
a combat patient. Gunshot injury, war conditions, and sub-
sequent PTS are much more severe factors as compared
with similar trauma or PTS in civil populations, and these
parameters might also be independent factors for Crohn’s
disease onset. However, whether this case was related to
asymptomatic Crohn’s disease, there were no chances
to diagnose it at the early stage before the injury because
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military medical check-ups of the individuals going to mili-
tary service do not include specific Crohn’s disease tests.

Conclusion

Gunshot injury to the abdomen might be a trigger for the
onset of Crohn’s disease. Patients with intestinal bleeding
and stress ulcers should be considered to have concomi-
tant gastroenterological disorders, and appropriate clinical
investigations and management should be applied.
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