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a b s t r a c t 

Treatment of rectal cancer has improved over the years thanks to a multidisciplinary ap- 

proach. A correct staging has a fundamental role for risk stratification and to define the 

best treatment for each patient. Unfortunately, approximately 30% of patients with locally 

advanced rectal cancers will experience tumor recurrence. Thus, the identification of novel 

clinical-pathological and radiological prognostic factors represents an urgent unmet clini- 

cal need. Here we report the case of a patient with radically resected localized rectal cancer 

who developed an impressive early pelvic recurrence. To better understand the clinical sce- 

nario, we have studied the possible factors related to the aggressiveness of the disease. The 

only poor prognosticfactor that was evidenced at histological report was perineural inva- 

sion. Therefore, we questioned whether we could evaluate perineural invasion with imaging, 

similar to head and neck tumors. Learning from this clinical case, we believe that improving 

the risk stratification and radiology reporting is necessary to provide the best care for the 

patient and allow for a better prognosis prediction. Of course, our data should be consid- 

ered as hypothesis generating and should be further investigated and validated in larger 

and prospective studies. 
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Introduction 

Rectal cancer is one of the most common malignancies of
the gastrointestinal tract and remains a major cause of can-
cer related death [1] . To date, the outcome of patients with
rectal cancer is progressively improved thanks to more accu-
rate diagnostic techniques, a better radiological staging that
lead to treatment optimization [2] . Magnetic resonance (MRI)
plays a key role in tumor evaluation: it identifies the loca-
tion of the disease, the morphology of the tumor, the lo-
coregional extension, evaluates the presence of pathological
lymph nodes and the invasion of the mesorectal fascia (MRF)
and extramural vascular (EMVI) [3] . In fact, for tumor up to
T3a, b stage of the mid-proximal rectum, surgery remains the
therapy of choice [3 ,4] . In microsatellite stable (MSS) locally ad-
vanced rectal cancers (LARC) (T4, T3 N + , MRF + , EMVI + ) a mul-
timodal approach is the preferred approach and include radio-
therapy, chemotherapy, neoadjuvant chemoradiotherapy and
surgery [ 3–7 ]. The choice of the therapeutic option therefore
depends on patient’s characteristics (e.g., age, comorbidities),
the extent of the disease, and the expertise of the multidis-
ciplinary group. So far, with a total neoadjuvant treatment
(TNT), pathological complete response (pCR) occurs in 22%-
30% of the cases [ 6–7 ]. Moreover, impressive results are re-
ported with the use of neoadjuvant immunotherapy in mi-
crosatellite instable (MSI-H) LARC [8] . Nevertheless, despite
the advances in staging, surgeryand neoadjuvant treatment
approximately 5%-10% of patients with LARC will experience
locoregional recurrence [6 ,7] . Furthermore, in up to 30% of the
cases metastatic spread is observed [6 ,7] . 

Therefore, the identification of novel clinical-pathological
and radiological prognostic factors represents an urgent un-
met clinical need. Here we report the case of a patient with
radically resected localized rectal cancer who developed an
impressive early pelvic recurrence. In order to better under-
stand the clinical scenario, we have studied the possible fac-
tors related to the aggressiveness of the disease. 

Case presentation 

An 83-year-old female patient came to our observation for dif-
fuse abdominal pain. The patient has several comorbidities,
including hypertension, chronic obstructive pulmonary dis-
ease (COPD) and major depressive disorder, under pharmaco-
logical treatment. Blood tests were generally normal, except
for a slightly elevated Carcino-Embryonic Antigen (CEA) level
(6.9 ng/mL). Based on these symphtomos, a colonoscopy was
indicated. The endoscopic examination revealed a friable, eas-
ily bleeding neoformation near the anal rim, in the lower rec-
tum, where biopsies were performed. The histological exami-
nation revealed a low-grade colorectal adenocarcinoma. 

The baseline CT scan with contrast media showed the pres-
ence of sigmoid diverticula and marked concentric thicken-
ing of the lower rectal wall, which displayed heterogeneous
contrast enhancement during arterial phase imaging. No evi-
dence of distant metastases were observed. The MRI showed a
semi-circumferential thickening of the right and anterior lat-
eral wall of the rectum (from 6 o’clock to 2 o’clock position) at
approximately 4 cm from the external anal margin and around
10 mm from the anal verge. The lesion extended longitudi-
nally for about 4.5 cm and had a maximum thickness of ap-
proximately 22 mm in its lower portion. The tumor displayed
infiltration of the muscularis propria and caused substenosis.
At 9 o’clock position, there were a few millimeters of stria-
tions in the mesorectal fat with an extension of less than 1
mm, indicative of focal mesorectal infiltration. No signs of in-
filtration of the mesorectal fascia or involvement of the anal
sphincters were evident. No lymph node formations with sus-
picious characteristics were found in the mesorectal fat. The
proposed staging was T3a, N0, Mx, MRF-, MVI- ( Fig. 1 ). 

The case was discussed at the multidisciplinary tumor
board, in consideration of the tumor staging, comorbidities,
patient’s age and preference, the patient was considered for
up-front surgical treatment in line with the ESMO guidelines
[2] . Considering the patient’s wishes, compliance and poten-
tial complications, an intervention of ultra-low anterior re-
section of the rectum, excision of the posterior wall of the
vagina (for suspect of infiltration at surgical evaluetion) and
coloanal anastomosis was performed. The histopathological
examination documented a conventional adenocarcinoma of
the rectum, with low-grade differentiation (G2) according to
WHO. Infiltration of the subserosal layer and mesorectal adi-
pose tissue, perineural infiltration, and moderate tumor bud-
ding according to CAP classification were observed. No tumor
deposits or neoplastic emboli were evident. The excision mar-
gins, circumferential resection margin (CRM) and the poste-
rior vaginal wall were completely clear of any signs of neo-
plastic presence. Among the isolated 15 lymph nodes, all ap-
peared free from disease. The omentum was free from neo-
plasia. Stage pT3, pN0 (0/15), R0, AJCC 8 edition. 

Therefore, considering the early stage, patient’s age, lim-
ited benefit of adjuvant treatment and potential risk of toxici-
ties, a strict follow-up was proposed. At 3 months, the patient
presented clinical worsening with pelvic pain and limited ben-
efit from analgesic therapy. The CT showed the presence of
solid tissue with a lobulated appearance, inseparable from
the rectal walls. Magnetic resonance imaging revealed mul-
tiple formations within the presacral space and pelvic cavity,
measuring about 87 × 100 mm, tending towards confluence
( Fig. 2 ). They showed infiltration of the puborectal sling from
both sides, the posterior wall of the uterus, and vaginal for-
nices, without a clear cleavage plane with the sacral vertebrae
and the right internal obturator muscle. These formations dis-
played heterogeneous signals in T2-weighted sequences and
restricted diffusion, indicating disease recurrence. Other le-
sions with the same characteristics were found within the
deep layers of the anterior abdominal wall, the largest mea-
suring over 50 × 33 mm, attributed to peritoneal implants.
Some lymphadenopathies were evident in the iliac area, the
largest being approximately 7 × 8 mm on the left. Tumor
markers showed a significant increase (CEA 469 ng/mL vs 6.9
ng/mL). 

Molecular characterization showed KRAS G12A mutant,
NRAS, BRAF wild type, and microsatellite stable (MSS) tumor.
Due to disease recurrence, age, comorbidities and molecular
profile, the patient was candidate for first-line treatment
with the 5-Fluorouracil plus bevacizumab. The first cycle
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Fig. 1 – Radiologic images before surgery. (A-C) Preoperative staging magnetic resonance imaging. (A) T2-weighted sequence 
in the sagittal plane. At the level of the lower rectum, approximately 4 cm from the external anal margin and about 10 mm 

from the anorectal junction, there is an observed thickening characterized by a longitudinal extension of approximately 4.5 
cm. This lesion results in infiltration of the muscularis propria layer, with some millimetric streaks in the loose mesorectal 
tissue extending for less than 1 mm. These latter findings are indicative of focal signs of mesorectal fat infiltration. No 

evidence of infiltration of the mesorectal fascia and involvement of the sphincter complex. (B) T2-weighted sequence in the 
axial plane. Evidence of semicircumferential thickening of the right and anterior wall, characterized by a maximum 

thickness of approximately 22 mm. (C) Diffusion-weighted sequence in the axial plane at high B values. Evidence of 
restricted diffusion at high B values. 

Fig. 2 – (A-C) Magnetic resonance images taken approximately 3 months after surgery. (A) T2-weighted sequence in the 
sagittal plane. In the context of anterior rectal resection, there is the presence of multiple formations, tending to converge, 
with maximum dimensions of approximately 87 × 100 mm, in the presacral space and the pelvic cavity. These formations 
show infiltration of the puborectal sling on both sides, the posterior wall of the uterus, and the vaginal fornices, without a 
clear cleavage plane with the anterior wall of the sacral vertebrae. (B) T2-weighted sequence in the axial plane. Multiple 
lesions with the same characteristics have been documented in the deep layers of the anterior abdominal wall, the largest 
in image G with dimensions of 50 × 33 mm in the axial plane, attributed to peritoneal diffusion implants. (C) 
Diffusion-weighted sequence in the axial plane at high B values. 

 

 

 

 

 

 

 

 

 

 

 

 

 

was administered without bevacizumab in consideration of
the planned palliative radiotherapy treatment on the pelvic
lesion. 

Discussion 

Several prognostic factors might determine the clinical ag-
gressiveness of rectal cancer have been proposed [9] . The fore-
most among them is of course the TNM staging, which evalu-
ates the tumor’s size (T parameter), lymph node involvement
(N parameter), and the presence of distant metastases (M pa-
rameter), thus classifying the tumor as localized, locally ad-
vanced, or metastatic. 

Other variables, that can be evaluated at the histological re-
port, include grading, circumferential resection margin (CRM),
neoplastic emboli, tumor deposits, and pathways of disease
dissemination including lymphatic invasion, tumor budding,
extramural vascular invasion (EMVI) and perineural invasion
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Fig. 3 – Examination compromised by the patient’s movement due to severe neuropathic pain. Image (A) shows the 
presence of a heterogeneous, bulky-sized formation extending in a right postero-lateral direction, infiltrating the 
innervation region of the sciatic nerve and pudendal nerve (arrowhead) laterally and the sacral plexus posteriorly (arrow), 
displaying increased signal hyperintensity on DWI in these regions. The localization of the recurrent disease suggests an 

association with perineural invasion of the sciatic and pudendal nerves and the sacral plexus (B). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(IPN) [ 9-15 ] In our clinical case, even though decisions were
made in accordance with ESMO guidelines, our patient expe-
rienced a significant local recurrence only a few months later
[2] . Thus, how can we explain the rapid and bulky tumor re-
lapse following a radical surgery? 

The only poor prognostic factor that was evidenced at
histological report was IPN. For this reason, we questioned
whether we could evaluate IPN with imaging, similar to head
and neck tumors, since the clinical-radiological evaluation is
fundamental timepoint to define optimal multimodal treat-
ment based on patient’s risk [16 ,17] . 

The patterns of local recurrence can be classified accord-
ing to the Memorial Sloan Kettering classification as axial or
central, anterior, lateral, and posterior. The patterns of lateral
and posterior recurrence, especially in patients with neuro-
genic pain, are associated with perineural invasion [17 ,18] . The
most widely accepted hypothesis suggests a spread of tumor
cells to the lumbosacral plexus beginning with the invasion of
the inferior hypogastric plexus through the parasympathetic
pelvic nerves and sympathetic sacral splanchnic nerves. Once
the sacral plexus is reached, it involves the sacral and lum-
bar spinal nerves. Other possible nerves involved due to the
spread of the lumbosacral plexus or direct tumor invasion
include the sciatic nerve, internal obturator nerve, pudendal
nerve, inferior gluteal nerve, and posterior femoral cutaneous
nerve ( Fig. 3 ) [19] . 

The appearance of normal peripheral nerves resembles a
cord-like structure, appearing isointense in T1-weighted im-
ages and isointense or slightly hyperintense in T2-weighted
sequences compared to skeletal muscle, without postcontrast
enhancement. Inoue et al. observed that, just as in head and
neck tumors, 2 fundamental signs for perineural invasion as-
sessment can be showed in rectal tumors: the fat pad sign and
the muscle sign [17] . The fat pad sign is related to the loss of
perineural adipose tissue, which shows a density similar to
soft tissue in CT and iso-hyperintensity in T2-weighted MRI
sequences, hyperintensity in DWI and enhancement on post-
gadolinium image. Muscle denervation is a sign that changes
its characteristics over time, better evaluated with MRI, as in
the acute phase, intramuscular edema may develop (areas
hyperintense in T2-weighted images), followed in the suba-
cute phase by adipose infiltration (hyperintense areas in T1-
weighted sequences), eventually leading to an overall reduc-
tion in muscle volume. In addition to these findings, a nodu-
lar increase in size of the affected nerve can be highlighted
[17 ,20] . 

Our case has showed how perineural invasion might be an
underestimated prognostic factor. Lord et al. suggest the im-
provement of the TNM staging system, as it does not accu-
rately predict the patient’s prognosis. In fact, there are fac-
tors involved in local spread, such as IPN, that do not al-
ter the final stage and therefore are not taken into con-
sideration in assessing the best multidisciplinary treatment.
Thus, in clinical practice, despite the presence of IPN, it
did not modify disease staging and the therapeutic decision
[21] . 
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Conclusion 

Learning from this clinical case, we believe that improving the
risk stratification and radiology reporting is necessary to pro-
vide the best care for the patient and allow for an improved
prognosis prediction. Of course, our data should be considered
as hypothesis generating and should be further investigated
and validated in larger and prospective studies. 
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