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Abstract

Background Coronavirus disease 2019 (COVID19) can cause gastrointestinal complications as well as respiratory
tract disease. Coagulation abnormalities and thrombosis frequently occur in COVID19, especially in cases with severe
clinical outcome. The relationship between gastrointestinal perforation and coagulopathy due to COVID19 remains
unclear.

Case presentation A 49-year-old female received Chimeric antigen receptor T (CAR-T) therapy for an early
recurrence of diffuse large B-cell lymphoma (DLBCL) that was refractory to chemotherapy. She was diagnosed

with cytokine release syndrome (CRS) because of a fever and oxygen desaturation, and administered tocilizumab.
Forty days after completing CAR-T therapy, she was infected with COVID19 and transferred to our hospital. Her
general condition worsened and she developed COVID19 pneumonia, and then steroid pulse therapy was started.
While her respiratory condition improved, she experienced pain in the anal region and computed tomography (CT)
revealed a rectal perforation. An emergency surgery was undertaken, and the lower rectum wall was found to be
completely necrotic. Removal of the necrotic part of the rectum tissue, and drainage and lavage of necrotic tissue
in the pelvic cavity were performed. The remaining rectum was resected with partial sigmoidectomy, but we could
not make the anal stump closed. In addition, an end colostomy in the sigmoid colon was performed. Histopatho-
logical findings showed thromboses in the rectal mesentery veins. After the first surgery, the pelvic abscess cavity
persisted and her high-grade fever continued. Reoperation was laparoscopically performed, and she underwent

a resection of anal canal with residual necrotic rectal and mesorectal tissue, and a drainage of the pelvic abscess. After
the reoperation, her general condition improved and CT showed that the abscess cavity had significantly improved.

Conclusions Gastrointestinal perforation, especially rectal necrosis due to coagulopathy caused by severe COVID19
infection, is a rare but life-threatening complication. Physicians should have a high degree of clinical suspicion
for timely diagnosis and management, and surgical intervention is necessary in cases of rectal necrosis.
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cases of gastrointestinal perforation caused by COVID19
have been reported [3-12].

Chimeric antigen receptor T-cell (CAR-T) therapy is a
promising form of immunotherapy that uses genetically
modified T cells to target cancer cells and demonstrates
impressive efficacy against hematologic malignan-
cies [13]. Patients receiving immunotherapy, includ-
ing CAR-T therapy, for cancer treatment exhibit more
severe COVID19 clinical outcomes and often develop
a cytokine storm [14]. Thrombotic events are common
complications in COVID19 patients, and cytokine storm
caused by severe COVID19 infection leads to abnormal
coagulopathy and a prothrombotic state [15].

We herein report the case of a patient with rectum
necrosis who had severe COVID19 infection after CAR-T
therapy for a recurrence of diffuse large B-cell lymphoma
(DLBCL), and who survived postoperatively. Histopatho-
logical findings indicated that the rectum necrosis was
caused by thromboses in the rectal mesentery veins.

Case report

A 49-year-old female was diagnosed with CD5-positive
DLBCL Stage IV and underwent chemotherapy based
on an R-CHOP-like regimen [16] for about 9 months.
One month after completing the chemotherapy, she
became aware of a right breast mass. The mass was diag-
nosed as DLBCL recurrence by needle biopsy, and posi-
tron emission tomography (PET-CT) showed intensive
fluoro-deoxyglucose (FDG) accumulation of multiple
lymph nodes throughout the body and multiple bone
involvement. There was no improvement of the DLBCL
recurrence by a salvage chemotherapy (ESHAP regi-
men). CAR-T therapy was performed because the mass
was an early recurrence of DLBCL that was refractory to
chemotherapy.

On the fourth day after the CAR-T therapy, a fever
and low oxygen were found, and she was diagnosed with
cytokine release syndrome (CRS) grade 2. After adminis-
tering tocilizumab (8 mg/kg, twice), the CRS symptoms
improved. One month later after completing the CAR-T
therapy, PET-CT showed no intensive FDG accumula-
tion of multiple lymph nodes throughout the body, and
she achieved a complete response to it and the remission
of DLBCL.

Forty days after completing CAR-T therapy, the patient
was infected with COVID19. She was treated with rem-
desivir, and urgently hospitalized for vomiting, diarrhea
and loss of consciousness. She spiked a high-grade fever
(38 °C), and was tachycardiac to 100 beats/min and hypo-
tensive to 80/50 mmHg. Laboratory workup showed neu-
tropenia with a white blood cell (WBC) count of 100/
pL (10.6% neutrophil count) (Supplementary Table 1
and Supplementary Fig. 1), and she was treated with
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broad-spectrum antibiotics and granulocyte colony
stimulating factor (G-CSF). Bone marrow analysis led to
a diagnosis of macrophage activation syndrome (MAS),
and she was started on steroids (weight-based methyl-
prednisolone 2 mg/kg per day).

An 8 L/min oxygen mask was required to maintain her
oxygen saturation over 90%, and computed tomography
(CT) showed bilateral pleural effusion and a consolida-
tion surrounded by ground-glass opacity in the left lung
predominance (Fig. 1A). She was given a diagnosis of
COVID19 pneumonia. The rectum was slightly edema-
tous but there was no evidence of thromboembolism
by CT (Fig. 1B). After initiation of steroid pulse therapy
(500 mg twice daily for 3 days) her respiratory condition
improved (saturation greater than 96% in room air).

Three days after the start of steroid pulse therapy, she
became aware of the slight pain in the anal region, which
exceeded gradually day by day, and 7 days after her first
awareness anal pain a CT scan revealed free air in the
pelvic cavity (Fig. 1C, D). An emergency surgery was
conducted under a preoperative diagnosis of rectum
perforation.

The operation was performed as follows: the lower
rectum wall extending to the anal canal was completely
necrotic (Fig. 2A), and a 1.5 cm perforated site was found
on the back wall of the vagina.

Removal of the necrotic part of the rectum tissue and
abdominal and pelvic drainage were carried out.

Although we excised as much necrotic part of the rec-
tum tissue as possible, we could not set the resection
line on the anal side of the rectum because the rectum
was completely necrotic and the necrosis extended all
the way to the anal canal. Therefore, we could not make
the anal stump closed. Considering the patient’s poor
general condition, we decided to perform minimum sur-
gery in an emergency setting. The remaining rectum was
resected with partial sigmoidectomy, and an end colos-
tomy in the sigmoid colon was performed. One closed
drain was placed in the abdomen and two closed drains
were transabdominally placed in the pelvis. To separate
the abdomen from the pelvis, the pelvic cavity was closed
using uterus, bilateral oviduct, peritoneum and adipose
tissue. Grossly, the lower rectum was completely necrotic
(Fig. 2B), and in the resected upper rectum closed to the
anus side, the mucous side surface had slight ischemic
change (Fig. 2C), and the serosal side surface had
ischemic change (Fig. 2D). In the histopathological find-
ings, on the resected upper rectum closed to the anus
side, hemorrhage and frequent thrombi were observed in
the mucosal layer (Fig. 2E, F) and an approximately 1 mm
diameter venous thrombosis was observed in the proper
muscular layer (Fig. 2E, G). In addition, a mesenteric
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Fig.1 A, B CTimaging findings during COVID19 pneumonia. A Bilateral pleural effusion and a consolidation surrounded by ground-glass opacity
in the left lung predominance were observed. Arrows indicate the pleural effusion. White arrowheads indicate the consolidation. B Rectum
was slightly edematous. C, D CT imaging findings before emergency surgery. C (axial section) and D (sagittal section): free air was observed

in the pelvic cavity. A yellow dotted line indicates the free air

venous thrombosis of more than 1 mm diameter was rec-
ognized in the subserosal layer (Fig. 2H, I).

For several days after the surgery, her general condition
improved. However, purulent discharge was observed
from the drain placed in the pelvis and she developed a
high-grade fever. In addition to the antibiotics therapy, a
transanal drainage tube to the abscess cavity was added
(Fig. 3A, B). Using both the transanal drain and the pelvic
drains, the continuous lavage with saline was performed.
The size of the pelvic abscess cavity decreased, but the
cavity persisted (Fig. 3C, D) along with the high-grade
fever. Based on the clinical course, we explained the
patient that reoperation should be performed. However,
the patient and her family requested the second opinion
to another hospital, and the medical doctor in the hos-
pital insisted on continuing the antibiotics therapy and
the continuous lavage with saline using the drains rather
than surgery. Although we continued them, her purulent
discharge persisted with high-grade fever. We explained
the necessity of reoperation to her and her family again.
Eventually, she decided to receive a reoperation.

Reoperation was performed laparoscopically 146 days
after the initial surgery as follows: necrotic tissue, which
was thought to be residual rectum and mesorectum, was

observed in the abscess cavity (Fig. 4A, B). She under-
went a resection of anal canal with residual necrotic rec-
tal and mesorectal tissue, and a drainage of the pelvic
gangrenous tissue from both sides of the abdomen and
perineum (Fig. 4A-D). A closed drain was placed in the
pelvic cavity (Fig. 4E) and the cavity was packed with an
omental pedicle flap (Fig. 4F).

Nine days after the second surgery, the closed drain
placed in the pelvic cavity was removed. 2 days later, she
developed a high-grade fever and a transvaginal drain was
placed into the pelvic cavity with purulent discharge from
it, and she was treated with broad-spectrum antibiotics.
Her fever gradually went down to normal and the puru-
lent discharge from the drain decreased. 20 days after the
reoperation, the transvaginal drain was removed. After
pain control medication, she was discharged home on
the 43rd day after the second surgery, and a follow-up CT
100 days after the reoperation showed that the abscess
cavity had significantly improved.

Discussion

Gangrenous ischemic proctitis is extremely rare because
of the abundance of collateral vessels in the rectum [17—
20]. The blood supply of the rectum derives from the
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Fig. 2 A Operative findings during emergency surgery. A Lower rectum necrotic tissue in the pelvic cavity was drained. B-D Macroscopic

findings of the resected specimen. B Lower rectum tissues were completely necrotic. C, D On the resected upper rectum closed to the anus

side, the mucous side surface had slight ischemic change (C), and the serosal side surface had ischemic change (D). White arrowheads indicate

the macroscopic slightly ischemic mucous side surface lesion of the area shown in E-G, and the macroscopic ischemic serosal side surface lesion
of the area in H-J. E-J Pathological findings of the resected rectum specimen. Venous thromboses were observed in the mesenteric vein. E Low
magnification image of the resected upper rectum closed to the anus side of the mucous side surface by hematoxylin and eosin (H.E.) staining. F
High magnification image of the black frame rectangle inset of E. Hemorrhage and frequent thrombi were observed in the mucosal layer by H.E.
staining. G High magnification image of the yellow frame rectangle inset of E. An approximately 1 mm diameter mesenteric venous thrombosis
was observed in the proper muscular layer by Elastica van Gieson (EVG) staining. H, I Low magnification image of the resected upper rectum closed
to the anus side of the serosal side surface by H.E. staining (H) and by EVG staining (I). J High magnification image of the black frame rectangle inset
of (I) by EVG staining. An over 1 mm diameter mesenteric venous thrombosis was observed in the subserosal layer by EVG staining

inferior mesenteric, internal iliac, and internal puden-
dal arteries. Ischemic gangrenous proctitis is mainly
described in patients with significant atherosclerotic and
cardiac risk factors in the setting of hemodynamic insta-
bility [18-20]. However, our patient did not have any
such risk factors. Aside from arterial occlusion, venous
insufficiency can also lead to ischemia and necrosis of
the tissue, since the rectum has abundant venous drain-
age to the portal and caval systems [17]. In earlier reports
of COVID19-related gastrointestinal perforations, both
upper [3] and lower gastrointestinal perforations [3-12,
21-24] have been described. There are 4 cases of rectal

perforation related to COVID19 [22-24]. Two of these 4
patients went into septic shock on the day of hospitaliza-
tion, and CT showed rectal wall thickening with free air
around the mesorectum and an inflammatory stranding
of perivisceral fat tissue; both these patients died without
surgery within 24 h after hospitalization [23, 24]. One of
the remaining 2 patients had a 1 cm diameter perforation
over the anterior wall of the upper one-third of the rec-
tum, which was repaired and a decompressing transverse
loop colostomy was performed; this patient survived
postoperatively [22]. In the other patient, CT showed
rectal wall thickening surrounded by extraluminal free
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Fig. 3 A, B Radiographic contrast examination (A) and CT imaging (B) findings after the first surgery. A Transanal drainage tube was added
to the pelvic abscess cavity. The abscess cavity was contrasted by gastrografin. B CT image findings indicated a pelvic abscess cavity. C, D
Radiographic contrast examination (C) and CT imaging (D) findings before reoperation. C, D Pelvic abscess cavity decreased but persistently
remained by radiographic contrast examination (C) and CT (D). White arrowheads indicate the abscess cavity

air with a small-sized fluid collection; this patient was
treated conservatively and survived [24]. While conserva-
tive management is appropriate in early cases or cases
with small perforations with superficial ischemia, rectal
perforation cases related to COVID19 have a high mor-
tality rate and require emergency surgery.

In our present case, the lower rectum and the sur-
rounding mesorectum were completely gangrenous and
the upper rectum was partially necrotic. The patient
underwent emergency surgery and survived postopera-
tively. Then she underwent a resection of anal canal with
residual necrotic rectal and mesorectal tissue at the reop-
eration and was discharged from the hospital without
severe complications.

Mesenteric venous thrombosis is often caused by
acquired hypercoagulable states, inherited disorders, and
intra-abdominal traumatic or inflammatory conditions
[25]. Many studies have reported that SARS-CoV-2 can

lead to a prothrombotic state, reflecting the high cumula-
tive incidence of associated thrombotic events, particu-
larly in patients receiving intensive care [26, 27]. Severe
COVID19 is associated with increased levels of proin-
flammatory cytokines, and cytokine storm initiates a
prothrombic condition [15, 27]. There are some reports
of mesenteric venous thrombosis related to COVID19
infection [28, 29]. In the reports of gastrointestinal
perforation occurring in COVID19 patients, vascular
thrombosis in the mesenteric vein was histologically
recognized, and it was proposed that mesenteric venous
thrombosis caused the gastrointestinal perforation [6,
10-12, 21].

In our case, the patient was in a highly prothrom-
botic state due to a cytokine storm resulting from severe
COVID19 infection, which may have caused the mes-
enteric venous thrombosis. Histologically, thrombo-
ses of over 1 mm diameter in the mesentery veins were
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Fig.4 A, B Operative findings during second surgery. A, B Necrotic tissue, which was thought to be residual rectum and mesorectum,

was observed in the pelvic abscess cavity. C, D Macroscopic image findings of the resected specimen. C Macroscopic findings of the resected
residual rectal and mesorectal necrotic tissue. D Macroscopic findings of the resected anus and anal canal. E, F Operative findings
during reoperation. E Closed drain was placed in the pelvic cavity. F Omental pedicle flap was packed in the pelvic cavity. White arrowheads

indicate the residual rectal and mesorectal necrotic tissue

recognized in the rectum close to the rectal necrotic tis-
sue. Because the distal rectum is usually spared due to
its collateral blood supply, it may not be clear that the
cause of rectal necrosis was limited to mesenteric venous
thrombosis. Not only mesenteric venous thromboses,
but also hemodynamic instability derived from severe
COVID19 infection may cause ischemia of the entire
rectal collateral blood supply. Otherwise, initially, a rela-
tively small rectal perforation caused by rectal mesenteric
venous thrombosis may have gradually worsened to rec-
tal necrosis due to the delay in the clinical expression of
peritonitis. However, we believe that mesenteric venous
thromboses were the main trigger of rectal ischemic
necrosis in this case.

CAR-T therapy is a promising immunotherapeutic
approach and is currently used for several hematologic
malignancies [13]. CAR-T therapy carries the risk of
inflammatory toxicities, such as CRS [30, 31]. In patients
with progressive hypotension or hypoxia because of

CRS, the IL-6 receptor antagonist tocilizumab has been
the primary therapy [32, 33]. Tocilizumab has also been
used for people with severe COVID19 infection [34, 35].
To date, there have been no reports of a direct relation-
ship between CAR-T therapy and gastrointestinal per-
foration. However, gastrointestinal perforation has been
described as a rare but potentially severe complication
of tocilizumab, although the pathophysiology underlying
this relation is poorly understood [36-39]. Several cases
of intestinal perforations in COVID19 patients adminis-
tered tocilizumab have been reported [3, 4, 39]. In regard
to steroid therapy, it has been reported that corticoster-
oid use was associated with increased risk of gastrointes-
tinal perforation [40—42]. Corticosteroids are well known
to inhibit wound repair via global anti-inflammatory
effects and suppression of cellular wound responses, and
to increase the risk of wound infection [43]. High-dose
corticosteroids such as steroid pulse therapy have been
reported to decrease the clinical expression of peritonitis
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to the point that recognition and, therefore, treatment
of gastrointestinal perforation were markedly delayed,
resulting in high mortality rates [40]. Cases of intestinal
perforation cases in COVID19 patients receiving ster-
oid therapy have also been reported [3, 4, 8, 9]. Patients
with baseline immunosuppression with cancer receiving
immunotherapy regimen including CAR-T therapy had
worse COVID19 severity and cytokine storm [14].

In our case, cytokine storm and prothrombic condition
were initiated by severe COVID19 infection after CAR-T
therapy. COVID19-associated coagulopathy triggered the
thromboses in the mesenteric vein and eventually caused
rectal ischemic necrosis. In addition, tocilizumab may
have facilitated the rectal perforation. Although there
was no direct relationship between the CAR-T therapy
and the patient’ rectal necrosis, we speculated that the
CAR-T therapy was affecting the patient’s clinical course
to some extent. Moreover, the wound healing-suppres-
sive and infectious effects of steroid therapy may have
exacerbated the rectal perforation derived from rectal
mesenteric venous thrombosis, while the steroid pulse
therapy with high-dose corticosteroids for COVID19
pneumonia could have delayed a proper diagnosis by
mitigating the clinical presentation of anus pain, eventu-
ally led to worsening of the rectal necrosis.

Rectal necrosis is a life-threatening disease and emer-
gency surgery is the only option [18-20]. The surgi-
cal management of rectal necrosis is controversial and
depends on the clinical status of the patient and the sur-
gical findings. Maun et al. [18] proposed that complete
proctectomy with end colostomy may be necessary as a
life-saving measure in cases in which the ischemia and
gangrene involve the entire rectum all the way to the
dentate line, because the retention of dead rectum may
create a persistent source of sepsis. Azimuddin et al. [20]
reported 3 cases with ischemic gangrene of the rectum,
2 of which were surgically found to have complete gan-
grene of the rectum extending to the dentate line, and
abdominoperineal resections (APRs) were performed.
In the other patient, severe gangrene of almost the entire
rectum except the last 2 cm above the dentate line was
found, and because the anal canal was viable, the patient
was able to avoid APR and instead underwent a low ante-
rior resection with Hartman’s procedure. The surgeon
considered that leaving behind a gangrenous rectal seg-
ment would create a source of persistent sepsis and thus
the segment should be removed. On the other hand, in
a report by Nassif et al. [19], a patient with necrosis of
the rectum and anus with absent sphincter tone as well as
extensive necrosis of the descending and sigmoid colon
received a transverse colostomy and mucous fistula,
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leaving the gangrenous descending and sigmoid colon
with the rectum in place. Nassif et al. contended that
APR appears to be associated with more severe mortality
in an emergency setting and would add substantial risk to
the primary procedure.

In our case, if the anal canal had been viable at the
emergency surgery, we could have stapled off and divided
the anorectal stump, and performed a Hartman’s proce-
dure. However, the rectum was completely necrotic, and
the necrosis extended all the way to the anal canal, and
we only performed the removal of rectal necrotic tissue
and resection of the remaining rectum with end colos-
tomy. After the emergency surgery, the patient’s recovery
was prolonged and eventually she underwent a resection
of anal canal with residual necrotic rectal and mesorec-
tal tissue because the remaining gangrenous rectal seg-
ment had become a source of persistent purulence. It is
not clear whether we should carry out APR even at the
emergency surgery, but in our case the patient was in an
unstable condition due to severe COVID 19 infection.
Therefore, we avoided APR at emergency surgery, and
the patient survived postoperatively and was finally dis-
charged from the hospital without severe complications.

Conclusions

We reported a case of rectal necrosis caused by throm-
bosis initiated by severe COVID19 after CAR-T therapy.
Tocilizumab and high-dose corticosteroid are indicated
in patients with severe COVID19 or CRS after CAR-T
therapy, and both therapies increase the risk of gas-
trointestinal perforation. Rectal necrosis is a rare but
life-threatening complication of COVID19 infection,
especially for the patients with baseline immunosup-
pression after an immunotherapy regimen that includes
CAR-T therapy. Surgical management is necessary in
case of gangrenous proctitis, and we were able to save
our patient’s life by performing the surgery in two stages
to avoid excessive invasiveness.

Abbreviations

CovID19 Coronavirus disease 2019

CAR-T Chimeric antigen receptor T

DLBCL Diffuse large B-cell lymphoma

CRS Cytokine release syndrome

CR Complete response

cT Computed tomography

SARS-CoV-2  Severe acute respiratory syndrome coronavirus 2
PET-CT Positron emission tomography

FDG Fluoro-deoxyglucose

G-CSF Granulocyte colony stimulating factor
MAS Macrophage activation syndrome
H.E. Hematoxylin and eosin

EVG Elastica van Gieson

APR Abdominoperineal resection



Saeki et al. Surgical Case Reports (2024) 10:227

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/540792-024-02026-1.

Supplementary Material 1.
Supplementary Material 2.
Supplementary Material 3.

Acknowledgements
The authors thank Bruce Davis, KN international Group (https://www.kninter.
co,jp), for editing a draft of this manuscript.

Author contributions
K. S wrote this case report, and all authors equally contributed to this case
report. All authors read and approved the final manuscript.

Funding
No funding was received.

Availability of data and materials
Data sharing is not applicable to this article as no datasets were generated or
analysed during the current study.

Declarations

Ethics approval and consent to participate
The present study was approved by the Ethics Committee of Hamanomachi
General Hospital.

Consent for publication

Informed consent was obtained from the patient for publication of the clinico-
pathological data, radiologic imaging and molecular data for the purpose of
this case report.

Competing interests
The authors declare that they have no competing interests.

Received: 2 April 2024 Accepted: 14 September 2024
Published online: 26 September 2024

References

1. Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX, et al. Clinical char-
acteristics of coronavirus disease 2019 in China. N Engl J Med.
2020,382(18):1708-20.

2. MaoR,QiuY, He JS, Tan JY, Li XH, Liang J, et al. Manifestations and prog-
nosis of gastrointestinal and liver involvement in patients with COVID-19:
a systematic review and meta-analysis. Lancet Gastroenterol Hepatol.
2020,5(7):667-78.

3. Bulte JP, Postma N, Beukema M, Inberg B, Stegeman AG, van der Hoeven
H. COVID 19 and the risk of gastro-intestinal perforation: a case series and
literature review. J Crit Care. 2022,67:100-3.

4. Chaudhry B, Alekseyev K, Didenko L, Chaudhry M. A case of abdominal
perforation in a COVID+ patient treated with tocilizumab and corticoster-
oids. Clin Med Insights Case Rep. 2023;16:11795476231173870.

5. Gartland RM, Velmahos GC. Bowel necrosis in the setting of COVID-19. J
Gastrointest Surg. 2020;24(12):2888-9.

6. Kiwango F, Mremi A, Masenga A, Akrabi H. Intestinal ischemia in a
COVID-19 patient: case report from Northern Tanzania. J Surg Case Rep.
2021,;2021(1):rjaa537.

7. Kono J, Yoshimaru K, Matsuura T, Tamaki A, Takemoto J, Matsumoto S,
et al. COVID19 detection in appendix of acute appendicitis in a child: a
case report and review of literature. Surg Case Rep. 2023;9(1):37.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

Page 8 of 9

Masanam MK, Cheney SM, Sutton W, Keyloun JW, Fitzgibbons S. COVID-
19 infection and large intestinal perforation: a case series. Int J Surg Case
Rep. 2022;98: 107538.

Morimoto Y, Yasuda Y, Yamamoto A, Miyauchi Y, Takahashi KI, Ri S. Success-
ful laparoscopic lavage and drainage for intestinal perforation in a patient
with COVID-19: a case report. Int J Surg Case Rep. 2022;91: 106792.
Morioka H, Goto M, Tanaka H, Momose H, Fujino K, HagiwaraT, et al.
Acute intestinal necrosis due to multiple thrombosis in COVID-19 patient.
Report of a case. Surg Case Rep. 2022;8(1):136.

. Nahas SC, Meira JJD, Sobrado LF, Sorbello M, Segatelli V, Abdala E, et al.

Intestinal perforation caused by Covid-19. Arq Bras Cir Dig. 2020;33(2):
el1515.

Nakatsutsumi K, Endo A, Okuzawa H, Onishi |, Koyanagi A, Nagaoka E,

et al. Colon perforation as a complication of COVID-19: a case report. Surg
Case Rep. 2021;7(1):175.

Westin J, Sehn LH. CART cells as a second-line therapy for large B-cell
lymphoma: a paradigm shift? Blood. 2022;139(18):2737-46.

Bakouny Z, Labaki C, Grover P, Awosika J, Gulati S, Hsu CY, et al. Interplay
of immunosuppression and immunotherapy among patients with cancer
and COVID-19. JAMA Oncol. 2023;9(1):128-34.

Iba T, Warkentin TE, Thachil J, Levi M, Levy JH. Proposal of the definition
for COVID-19-associated coagulopathy. J Clin Med. 2021;10(2):191.
Miyazaki K, Sakai R, lwaki N, Yamamoto G, Murayama K, Nishikori M, et al.
Five-year follow-up of a phase I study of DA-EPOCH-R with high-dose
MTX in CD5-positive DLBCL. Cancer Sci. 2023;114(6):2689-91.

Majer A, Kenig J. Idiopathic rectal necrosis in 72-year-old women: report
of a case and a literature review. Folia Med Cracov. 2014;54(2):47-54.
Maun D, Silverberg D, Steinhagen RM. Acute ischemic proctitis: report of
four cases. Dis Colon Rectum. 2007;50(7):1082-6.

Nassif M, Ameer A, Meterissian SH, Meguerditchian AN. A case of unre-
sectable rectal necrosis. Case Rep Med. 2011;2011: 212840.

Azimuddin K, Raphaeli T. Acute ischemic gangrene of the rectum: report
of 3 cases and review of literature. Int J Surg Case Rep. 2013;4(12):1120-3.
Singh B, Mechineni A, Kaur P, Ajdir N, Maroules M, Shamoon F, et al. Acute
intestinal ischemia in a patient with COVID-19 infection. Korean J Gastro-
enterol. 2020;76(3):164-6.

Deepak Verma SS, Garg LK, Tinaikar A. Gastrointestinal perforation in
COVID-19 patients—case series and review of the literature. Clin Surg Res
Commun. 2020;4(4):13-7.

Giuffre M, Bozzato AM, Di Bella S, Occhipinti AA, Martingano P, Cavallaro
MFM, et al. Spontaneous rectal perforation in a patient with SARS-CoV-2
infection. J Pers Med. 2020;10(4):157.

Giuffre M, Di Bella S, Sambataro G, Zerbato V, Cavallaro M, Occhipinti AA,
et al. COVID-19-induced thrombosis in patients without gastrointestinal
symptoms and elevated fecal calprotectin: hypothesis regarding mecha-
nism of intestinal damage associated with COVID-19. Trop Med Infect Dis.
2020;5(3):147.

Fisher L, Amital H, Goitein O. Superior mesenteric vein thrombosis in an
adult patient. Isr Med Assoc J. 2022,24(11):773-4.

Bilaloglu S, Aphinyanaphongs Y, Jones S, Iturrate E, Hochman J, Berger

JS. Thrombosis in hospitalized patients with COVID-19 in a New York City
Health System. JAMA. 2020;324(8):799-801.

Levi M, Thachil J, Iba T, Levy JH. Coagulation abnormalities and thrombo-
sis in patients with COVID-19. Lancet Haematol. 2020;7(6):e438-40.
Amaravathi U, Balamurugan N, Muthu Pillai V, Ayyan SM. Superior
mesenteric arterial and venous thrombosis in COVID-19. J Emerg Med.
2021;60(5):e103-7.

Jeilani M, Hill R, Riad M, Abdulaal Y. Superior mesenteric vein and portal
vein thrombosis in a patient with COVID-19: a rare case. BMJ Case Rep.
2021;14(6):2244049.

Lee DW, Gardner R, Porter DL, Louis CU, Ahmed N, Jensen M, et al. Cur-
rent concepts in the diagnosis and management of cytokine release
syndrome. Blood. 2014;124(2):188-95.

Stewart AG, Henden AS. Infectious complications of CAR T-cell therapy: a
clinical update. Ther Adv Infect Dis. 2021,8:20499361211036772.
Santomasso BD, Nastoupil LJ, Adkins S, Lacchetti C, Schneider BJ, Anadkat
M, et al. Management of immune-related adverse events in patients
treated with chimeric antigen receptor T-cell therapy: ASCO guideline. J
Clin Oncol. 2021;39(35):3978-92.


https://doi.org/10.1186/s40792-024-02026-1
https://doi.org/10.1186/s40792-024-02026-1
https://www.kninter.co.jp
https://www.kninter.co.jp

Saeki et al. Surgical Case Reports (2024) 10:227

33.

34

35.

36.

37.

38.

39.

40.

41.

42.

43.

Kotch C, Barrett D, Teachey DT. Tocilizumab for the treatment of chimeric
antigen receptor T cell-induced cytokine release syndrome. Expert Rev
Clin Immunol. 2019;15(8):813-22.

Toniati P, Piva S, Cattalini M, Garrafa E, Regola F, Castelli F, et al. Tocilizumab
for the treatment of severe COVID-19 pneumonia with hyperinflamma-
tory syndrome and acute respiratory failure: a single center study of 100
patients in Brescia, Italy. Autoimmun Rev. 2020;19(7): 102568.

Zhang S, Li L, Shen A, Chen 'Y, Qi Z. Rational use of tocilizumab in

the treatment of novel coronavirus pneumonia. Clin Drug Investig.
2020;40(6):511-8.

Saad E, Awadelkarim A, Agab M, Babkir A. Tocilizumab-associated small
bowel perforation in a young patient with rheumatoid arthritis: a lesson
to remember during COVID-19 pandemic. J Med Cases. 2022;13(3):135-9.
Strangfeld A, Richter A, Siegmund B, Herzer P, Rockwitz K, Demary W, et al.
Risk for lower intestinal perforations in patients with rheumatoid arthritis
treated with tocilizumab in comparison to treatment with other biologic
or conventional synthetic DMARDs. Ann Rheum Dis. 2017;76(3):504-10.
Jagpal A, Curtis JR. Gastrointestinal perforations with biologics in

patients with rheumatoid arthritis: implications for clinicians. Drug Saf.
2018;41(6):545-53.

Schwab K, Hamidi S, Chung A, Lim RJ, Khanlou N, Hoesterey D, et al.
Occult colonic perforation in a patient with coronavirus disease 2019
after interleukin-6 receptor antagonist therapy. Open Forum Infect Dis.
2020;7(11):0faa424.

ReMine SG, Mcllrath DC. Bowel perforation in steroid-treated patients.
Ann Surg. 1980;192(4):581-6.

Vaxman |, Al Saleh AS, Kumar S, Nitin M, Dispenzieri A, Buadi F, et al. Colon
perforation in multiple myeloma patients—a complication of high-dose
steroid treatment. Cancer Med. 2020;9(23):8895-901.

Narum S, Westergren T, Klemp M. Corticosteroids and risk of gastrointesti-
nal bleeding: a systematic review and meta-analysis. BMJ Open. 2014;4(5):
e004587.

Guo S, Dipietro LA. Factors affecting wound healing. J Dent Res.
2010;89(3):219-29.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 9 of 9



	Rectum necrosis in a patient with severe COVID19 infection after CAR-T therapy: a case report
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case report
	Discussion
	Conclusions
	Acknowledgements
	References


