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Although pathologists have a good grasp of the morphologic 
criteria of conventional (intestinal type) dysplasia, several unfa-
miliar morphologic patterns of epithelial dysplasia have been 
recently described in inflammatory bowel disease (IBD). They 
are collectively referred to as “non-conventional” dysplasia, and 
there are at least seven subtypes that have been reported to date. 
This review summarizes their morphologic criteria as well as 
clinicopathologic and molecular features that distinguish them 
from conventional dysplasia or sporadic adenomas. The review 
is divided into three major parts: (1) clinical importance and 
management of invisible/flat dysplasia, (2) potential significance 
of non-conventional dysplasia, and (3) subtypes of non-conven-
tional dysplasia—(a) hypermucinous dysplasia, (b) crypt cell 
dysplasia, (c) dysplasia with increased Paneth cell differentia-
tion, (d) goblet cell deficient dysplasia, and (e) serrated dysplasia, 
including sessile serrated lesion (SSL)–like dysplasia, traditional 

serrated adenoma (TSA)–like dysplasia, and serrated dysplasia, 
not otherwise specified (NOS).

CLINICAL IMPORTANCE AND MANAGEMENT 
OF INVISIBLE/FLAT DYSPLASIA

IBD is a well-established risk factor for the development of 
dysplasia and/or colorectal cancer (CRC) [1-5]. The risk of CRC 
is similar in both ulcerative colitis (UC) and Crohn’s disease [3], 
but younger age, male gender, longer disease duration, and pri-
mary sclerosing cholangitis (PSC) are often associated with a 
higher risk of developing dysplasia and/or CRC [4,6-8]. Sur-
veillance colonoscopy is typically initiated at eight years after 
IBD diagnosis to detect pre-invasive, dysplastic lesions to reduce 
mortality from CRC [9-13]. 

Traditionally, the detection of IBD-related dysplasia has re-
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lied on targeted sampling of endoscopically visible lesions as 
well as extensive random biopsies [14,15]. Also, it was thought 
to be important to distinguish IBD-related polypoid dysplasia 
(dysplasia-associated lesion or mass) from a sporadic adenoma, 
because the former was an indication for colectomy due to the 
high perceived probability of associated CRC, while the latter 
was usually treated by simple polypectomy [16]. However, 
along with advances in both endoscopic visualization and resec-
tion capability, it has become clear that the vast majority of 
IBD-related dysplastic lesions are endoscopically visible [17,18] 
and can be safely managed with endoscopic resection [19-22]. 
In fact, a systemic review of 10 studies reported 0.5% annual 
incidence of CRC in IBD patients with endoscopically resect-
able visible/polypoid dysplasia [19]. In light of these findings, 
the recent SCENIC (Surveillance for Colorectal Endoscopic Neo-
plasia Detection and Management in Inflammatory Bowel Dis-
ease Patients: International Consensus Recommendations) 
guidelines recommend that all visible/polypoid dysplastic lesions 
in IBD patients be managed with endoscopic resection (Fig. 1A), 
while invisible/flat dysplasia, particularly high-grade dysplasia 
(HGD), often necessitates colectomy (Fig. 1B) [13]. Indeed, sev-

eral studies reported high rates of synchronous CRC (50%–67%) 
in colectomy specimens following a diagnosis of invisible/flat 
HGD [12,23-25]. Although the management of invisible/flat 
low-grade dysplasia (LGD) remains controversial due to its highly 
variable progression rates to advanced neoplasia (HGD or CRC) 
ranging from 0% to > 50% [23,26-37], colectomy is usually 
recommended for multifocal invisible/flat LGD [13].

There is evidence that IBD-related invisible/flat dysplasia 
may have different molecular features compared with visible/
polypoid dysplasia. For instance, the frequency of large-scale 
chromosomal alterations resulting in aneuploidy as detected by 
DNA flow cytometry is significantly higher in invisible/flat dys-
plasia (41% for invisible/flat LGD and 93% for invisible/flat 
HGD) [37] than in low-grade conventional dysplasia (8%) or 
sporadic adenomas (9%) [38]. Likewise, using next-generation 
sequencing, Wanders et al. [39] reported that IBD-related dys-
plastic lesions that are often invisible or flat have more DNA 
copy number alterations (average number of gains and losses of 
4.3 and 3.2, respectively) than sporadic adenomas (1.5 and 0.5, 
respectively). Overall, these findings indicate that invisible/flat 
dysplasia has more chromosomal instability than conventional 
dysplasia or sporadic adenomas, which may explain its frequent 
association with advanced neoplasia. In support of this, we also 
demonstrated that the presence of aneuploidy in the setting of 
invisible/flat LGD is a significant risk factor for subsequent 
detection of advanced neoplasia with the univariate and multi-
variate hazard ratios of 5.3 (p = .006) and 4.5 (p = .040), respec-
tively [37]. 

POTENTIAL SIGNIFICANCE 
OF NON-CONVENTIONAL DYSPLASIA

Most of the literature on IBD-related dysplasia refers to con-
ventional (or intestinal type) dysplasia, the most common form 
of dysplasia. Conventional dysplasia is defined by histologic fea-
tures fundamentally identical to those of sporadic adenomas 
(Fig. 2A). In fact, the Riddell grading system proposed in 1983 
for assessment of epithelial dysplasia in IBD mostly pertains to 
conventional dysplasia and categorizes IBD-related dysplasia 
into either LGD or HGD based on the degree of cytologic and/
or architectural atypia [40]. LGD is characterized by crowded, 
elongated, hyperchromatic nuclei that are confined to the basal 
half of the cytoplasm, involving both crypts and surface epithe-
lial cells (Fig. 2A), whereas HGD shows more severe cytologic 
(i.e., enlarged, rounder nuclei, pleomorphism, and loss of nuclear 
polarity) and/or architectural atypia (such as back-to-back glands 

Resection of endoscopically visible/polypoid lesion

Positive for dysplasia

Re-excision Surveillance every 1–2 years

Negative for dysplasia

Incomplete 
excision

Complete 
excision

Random biopsy

Positive for dysplasia Indefinite for dysplasiaNegative for dysplasia

Colectomy Surveillance 
or colectomy

Surveillance 
every 1–2 years

  Repeat colonoscopy: 
  Favor dysplasia
      3–6 months
  Favor benign
      6–12 months

High-grade Low-grade

A

B

Fig. 1. Algorithms for management of endoscopically visible/polyp-
oid dysplasia (A) versus invisible/flat dysplasia (B) in inflammatory 
bowel disease patients undergoing surveillance colonoscopies. 
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and cribriform formation) (Fig. 2B) [40]. Goblet cells may be 
reduced, but they are easily identified. Although a diagnosis of 
HGD does not require surface involvement, pathologists are ac-
customed to diagnosing dysplasia—including HGD—when 
dysplastic cells involve the surface epithelium. If nuclear atypia 
is limited to the crypt base without surface involvement, a diag-
nosis of “indefinite for dysplasia (IND)” or “reactive atypia” is 
often rendered, largely based on the assumption that true dys-
plasia does not maintain the capacity for maturation, as dysplastic 
cells migrate toward the surface epithelium. 

Although pathologists have a good grasp of the morphologic 
criteria of conventional dysplasia, several unfamiliar morphologic 
patterns of dysplasia (collectively known as “non-conventional” 
dysplasia) have been recently described in IBD. There are at least 
seven subtypes, including (1) hypermucinous dysplasia; (2) crypt 
cell dysplasia; (3) dysplasia with increased Paneth cell differen-
tiation; (4) goblet cell deficient dysplasia; (5) SSL-like dysplasia; 
(6) TSA-like dysplasia; and (7) serrated dysplasia NOS [38,41-43]. 
Although their clinicopathologic and molecular features are not 
fully characterized, in part due to the rarity of these subtypes 
and the likelihood that they are under-recognized, the recogni-
tion of these non-conventional subtypes is becoming increasingly 
important, as they often present as invisible/flat lesions, and at 
least some of them appear to have a higher malignant potential 
than conventional dysplasia or sporadic adenomas. 

In this regard, we previously reported that non-conventional 
dysplasia, as a group, is common in a cohort of 58 IBD patients 
with CRC, detected in 45% [41]. Although it was often associ-

ated with conventional dysplasia, more commonly in the same 
colonic segment, up to 21% of the patients had non-conventional 
dysplasia only. Interestingly, despite its low-grade morphology 
(81% vs. 37% for conventional dysplasia; p = .003), non-con-
ventional dysplasia was found in the same colonic segment as 
CRC or immediately adjacent to the CRC at a rate (85%) similar 
to conventional dysplasia (96%). Furthermore, CRC occurring in 
patients with non-conventional dysplasia only was more likely to 
be high-grade (poorly differentiated; 36%) than CRC that occurred 
in association with conventional dysplasia (10%) (p = .026). Taken 
together, these findings, for the first time, raised the possibility 
that non-conventional dysplasia may be associated with an in-
creased risk for advanced neoplasia compared with conventional 
dysplasia. 

In support of this argument, we recently reported that non-
conventional dysplasia (38%) is more frequently associated with 
advanced neoplasia than conventional dysplasia (19%) (p < .001) 
[38]. Notably, non-conventional dysplasia with low-grade mor-
phology had a significantly higher rate of aneuploidy (46%) than 
low-grade conventional dysplasia (8%, p = .002) or sporadic ade-
nomas (9%, p = .037). Also, non-conventional dysplasia (41%) 
was more likely to present as invisible/flat dysplasia than conven-
tional dysplasia (18%) (p < .001), suggesting that a current move 
towards performing only targeted biopsies in IBD patients [44] 
may miss some of these high-risk, non-conventional dysplastic 
lesions, and that IBD patients may potentially benefit from ran-
dom biopsies in addition to targeted sampling of visible lesions.

In another larger multicenter study of 126 additional cases of 

Fig. 2. Conventional dysplasia. (A) Invisible/flat low-grade dysplasia shows a tubular architecture lined by crowded, pencillate, hyperchro-
matic nuclei involving both crypts and surface epithelial cells. While goblet cells are reduced, they are easily identified. (B) Invisible/flat high-
grade dysplasia shows severe cytologic and architectural atypia. 

A B
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non-conventional dysplasia (including 55 hypermucinous, 45 
crypt cell, and 26 goblet cell deficient dysplastic lesions), we 
demonstrated that 66% of the non-conventional dysplastic le-
sions presented as invisible/flat lesions (vs. 18% for conventional 
dysplasia; p < .001), and that 60% of the lesions were associated 
with subsequent detection of advanced neoplasia at the site of 
previous biopsy or in the same colonic segment within a mean 
follow-up time of 12 months (vs. 10% for conventional dyspla-
sia; p < .001) (unpublished results). Overall, these findings sup-
port that non-conventional dysplasia has distinct clinicopatho-
logic, molecular, and risk profiles compared with conventional 
dysplasia, underscoring the importance of recognizing non-con-
ventional dysplasia and recommending its complete removal and/
or careful follow-up.

SUBTYPES OF 
NON-CONVENTIONAL DYSPLASIA

Hypermucinous dysplasia

Hypermucinous dysplasia represents approximately 2% of all 
dysplastic lesions in IBD patients (Table 1) [38]. Most patients 
have a long history of IBD with a mean duration of 23 years. It 
is predominantly found in UC patients (86%) who often have a 
concurrent history of PSC (29%). Although the majority of hyper-
mucinous dysplastic lesions have a polypoid endoscopic appear-
ance with a mean size of 2.1 cm [38], up to 42% are endoscopi-
cally invisible or flat (unpublished results). Hypermucinous 
dysplasia shows a predilection for the left colon (57%). 

Morphologically, hypermucinous dysplasia most often dem-
onstrates a tubulovillous/villous architecture lined by tall, prom-
inent mucinous cells representing > 50% of the lesion (Fig. 3A, B) 
[38,41,43]. Although low-grade dysplastic features are usually 
present in crypts, the degree of atypia tends to decrease towards 
the surface epithelium due to prominent mucinous differentia-
tion, so one must be careful not to miss hypermucinous dyspla-
sia when evaluating superficial fragments with hypermucinous 
features but without significant nuclear atypia (Fig. 3B). The 
presence of high-grade nuclear features is relatively uncommon 
(29%). Hypermucinous dysplasia can present either as a ‘pure 
type’ or a ‘mixed type’ with either conventional or another non-
conventional subtype (most often with a serrated subtype) [41]. 
However, to be categorized as the mixed type, the hypermuci-
nous component should represent > 50% of the lesion.

There is increasing evidence that hypermucinous dysplasia 
may be a marker of increased risk for advanced neoplasia. First, 
hypermucinous dysplasia was the most common non-conven-

tional subtype (42%) found in a cohort of 58 IBD patients with 
CRC [41]. Second, a significant proportion of hypermucinous 
dysplastic lesions (57%) were associated with advanced neopla-
sia [38]. In another study, we demonstrated that 19 (49%) of 
39 low-grade hypermucinous dysplastic lesions were correlated 
with subsequent detection of HGD (n = 9, 23%) or adenocarci-
noma (n = 10, 26%) at the site of previous biopsy or in the same 
colonic segment within a mean follow-up time of 11 months (un-
published results). Third, hypermucinous dysplasia, even without 
cytologic atypia, has been shown to have a higher rate of KRAS 
mutations (61%) than conventional LGD (4%, p < .001) or 
HGD (29%, p > .05) [45]. Similarly, we reported that the fre-
quency of aneuploidy in low-grade hypermucinous dysplasia 
(80%) is significantly higher than that of low-grade conventional 
dysplasia (8%) or sporadic adenomas (9%) (p < .001) [38]. In 
fact, its rate of aneuploidy (80%) is similar to that of invisible/
flat HGD (93%) [37]. Overall, these results indicate that despite 
its low-grade morphology, hypermucinous dysplasia shares simi-
lar molecular features with conventional HGD, suggesting that 
it may represent at least a high-risk low-grade lesion, if not al-
ready HGD. These findings also suggest that KRAS mutations 
and/or aneuploidy may contribute to the development of tubulo-
villous/villous growth, larger size, and/or higher biologic grade in 
hypermucinous dysplasia [46]. Similar to conventional dysplasia, 
hypermucinous dysplasia most likely develops via the chromo-
somal instability pathway involving multiple genetic mutations 
(including KRAS, TP53, and APC genes) and altered regula-
tion of Wnt/β-catenin pathway, as well as aneuploidy [47-50]. 

Crypt cell dysplasia

Crypt cell dysplasia accounts for approximately 4% of all 
dysplastic lesions in IBD patients (Table 1) [38], but it is likely 
an under-diagnosed entity. Most patients have a long history of 
IBD (mean duration: 15 years) and often have a concurrent history 
of PSC (43%) [38,42]. It is predominantly found in UC patients 
and shows a propensity for the left colon (79%). It exclusively 
presents as an invisible/flat lesion. When endoscopically visible, 
it has been described as “mild inflammation,” “edema,” “erythe-
ma,” “friable,” or “scarring” [42]. 

Histologically, crypt cell dysplasia is characterized by mildly 
enlarged, round-to-oval or slightly irregular, crowded, hyperchro-
matic nuclei limited to the crypt base without surface involve-
ment or significant architectural atypia (Fig. 3C, D) [38,42,43]. 
Increased mitoses at the base of crypts are common (Fig. 3D). 
Although a few scattered cells may show more than mild nucle-
ar enlargement and/or focal loss of nuclear polarity, there is no 
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unequivocal evidence of HGD. To avoid confusion with reactive 
changes, significant neutrophilic inflammation and/or ulceration 
should be absent. Immunohistochemical staining for p53 could 
be potentially useful to distinguish crypt cell dysplasia from re-
active changes, as strong and diffuse p53 nuclear staining has 
been reported in up to 63% of crypt cell dysplastic lesions [42]. 

Similar to hypermucinous dysplasia, crypt cell dysplasia is 
considered a high-risk marker for advanced neoplasia. In sup-
port of this, we reported that six of seven patients (86%) with 
crypt cell dysplasia developed HGD (n = 4, 57%) or CRC (n = 2, 
29%) in the same colonic segment within a mean follow-up 
time of 27 months [38,42]. Notably, all 14 biopsies with crypt 
cell dysplasia from the seven patients demonstrated aneuploidy 
[42]. This is consistent with our previous finding that invisible/

flat dysplasia in IBD patients is characterized by the high rate 
of aneuploidy (41% for invisible/flat LGD and 93% for invisi-
ble/flat HGD) [37]. Taken together, these findings indicate that 
crypt cell dysplasia likely represents at least high-risk LGD, if 
not already HGD. Other investigators also reported that TP53 
(43%) and KRAS (14%) mutations are common in crypt cell 
dysplasia, further confirming its dysplastic nature [47]. Of note, 
these results are very similar to what has been described in Bar-
rett’s esophagus-related “crypt dysplasia,” which showed similar 
molecular alterations (i.e., aneuploidy and TP53 mutations) that 
are normally found in traditional dysplasia with surface involve-
ment [51]. 

In practice, it may be difficult to diagnose and/or grade crypt 
cell dysplasia in a consistent manner on histologic grounds alone. 

Fig. 3. Hypermucinous and crypt cell dysplasias. (A) Hypermucinous dysplasia demonstrates a tubulovillous lesion with mild nuclear atypia 
and prominent mucinous differentiation. (B) Superficial fragments of hypermucinous dysplasia show prominent mucinous cells with minimal 
to no nuclear atypia. (C, D) Crypt cell dysplasia is characterized by mostly round-to-oval or slightly elongated, hyperchromatic nuclei with 
mild nuclear enlargement and crowding limited to the crypt base without surface involvement. Increased mitoses are present (D). 
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In fact, we previously reported a poor interobserver agreement 
in the diagnosis and/or grading of crypt cell dysplasia [42]. Even 
though the majority of pathologists recognized its atypical mor-
phology and diagnosed as IND, LGD, or HGD in 83% of their 
readings, a diagnosis of IND was made in 50% rather than either 
LGD (13%) or HGD (19%). As such, in challenging situations, 
we recommend that pathologists use the diagnostic term “crypt 
cell atypia” to describe similar changes and recommend a repeat 
colonoscopy within 3–6 months. If there is significant neutro-
philic inflammation and/or ulceration in the areas of cytologic 
atypia, it may be more appropriate to make a diagnosis of IND 
and suggest a repeat colonoscopy within 3–6 months (Fig. 1B). 

Dysplasia with increased Paneth cell differentiation

Dysplasia with increased Paneth cell differentiation is a com-
mon non-conventional subtype accounting for 51% of non-
conventional dysplastic lesions and 13% of all dysplastic lesions 
in IBD patients (Table 1) [38]. The majority of affected patients 
have a long history of IBD (mean duration: 17 years), but a con-
current history of PSC is rare (9%). Dysplasia with increased 
Paneth cell differentiation most often presents as a polypoid le-
sion (70%) with a mean size of 1 cm. The right colon is most fre-
quently involved (45%), and there appears to be a strong associa-
tion with male sex (82%).

The defining histologic feature of dysplasia with increased 
Paneth cell differentiation is increased Paneth cell differentia-
tion involving at least two contiguous dysplastic crypts in two 
different foci (beyond what is present in background mucosa) 
(Fig. 4A, B) [38,41,43]. It usually demonstrates a tubular archi-
tecture mostly lined by elongated, hyperchromatic nuclei in-
volving both crypts and surface epithelial cells. Goblet cells may 
be reduced, but they are not absent or nearly-absent. Although 
scattered Paneth cells may be present in other dysplastic sub-
types, they are not present in multiple crypts and in multiple foci 
as in dysplasia with increased Paneth cell differentiation, and the 
same degree of Paneth cell differentiation is always present in 
adjacent, non-dysplastic mucosa. 

Unlike hypermucinous and crypt cell dysplasias, increased 
Paneth cell differentiation may be a marker of lower-risk lesions. 
In favor of this, we previously demonstrated that the risk of har-
boring advanced neoplasia in dysplasia with increased Paneth 
cell differentiation (15%) is compatible to that of conventional 
dysplasia (19%) (p = .523). Also, the rate of aneuploidy in low-
grade lesions (12%) is similar to that of low-grade conventional 
dysplasia (8%, p = 0.715) or sporadic adenomas (9%, p = .823) 
[38]. These results are in agreement with our previous finding 

that dysplasia with increased Paneth cell differentiation was a rare 
non-conventional subtype (11%) found in a cohort of 58 IBD 
patients with CRC [41]. 

Interestingly, sporadic Paneth cell-containing adenomas have 
been described in the literature with the reported frequency of 
0.2% to 39% [52-55]. Even though these earlier studies defined 
the presence of even one Paneth cell as histologic evidence of 
increased Paneth cell differentiation, sporadic Paneth cell-con-
taining adenomas appear to share similar clinicopathologic fea-
tures with their IBD-related counterpart. For instance, Pai et al. 
[55] reported that sporadic Paneth cell-containing adenomas 
are more likely to occur in the right colon (85% vs. 56% for non-
Paneth cell-containing adenomas; p = .006) and in male indi-
viduals (89% vs. 56% for non-Paneth cell-containing adenomas; 
p = .002). Also, Mahon et al. [53] demonstrated that sporadic 
Paneth cell-containing adenomas in the proximal (p = .157) and 
distal colon (p = .797) are not significantly associated with subse-
quent detection of CRC, compared with non-Paneth cell-con-
taining adenomas. 

Goblet cell deficient dysplasia

Goblet cell deficient dysplasia represents approximately 3% 
of all dysplastic lesions in IBD patients (Table 1) [38]. Most 
patients have a long history of IBD (mean duration: 17 years). 
Although a concurrent history of PSC is not uncommon (14%), 
it appears to be not as frequent as in patients with crypt cell 
dysplasia (43%) or hypermucinous dysplasia (29%). Goblet cell 
deficient dysplasia is often endoscopically invisible or flat (40%), 
but when endoscopically visible, it usually presents as a large pol-
ypoid lesion with a mean size of 1.9 cm. It is equally common in 
both right and left colon (40% each). 

Morphologically, goblet cell deficient dysplasia is defined by 
a complete or near-complete absence of goblet cells, often lead-
ing to intensely eosinophilic cytoplasm (Fig. 4C, D) [38,41,43]. 
It predominantly shows a tubular architecture with low-grade 
dysplastic features involving both crypts and surface epithelial 
cells. However, up to 40% of goblet cell deficient dysplastic le-
sions may demonstrate HGD at diagnosis. Eosinophilic luminal 
secretion is another common histologic feature of goblet cell de-
ficient dysplasia (Fig. 4C). 

Similar to hypermucinous and crypt cell dysplasias, goblet cell 
deficient dysplasia may be another high-risk marker for advanced 
neoplasia. In support of this, as noted above, 40% of goblet cell 
deficient dysplastic lesions were associated with advanced neopla-
sia [38]. In another study, we demonstrated that 10 (59%) of 
17 low-grade goblet cell deficient dysplastic lesions were corre-
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lated with subsequent detection of HGD (n = 4, 24%) or adeno-
carcinoma (n = 6, 35%) at the site of previous biopsy or in the same 
colonic segment within a mean follow-up time of 13 months (un-
published results). Also, low-grade goblet cell deficient dyspla-
sia appears to have a higher rate of aneuploidy (25%) than low-
grade conventional dysplasia (8%) or sporadic adenomas (9%) 
[38]. Furthermore, other investigators reported the high rates 
of TP53 (44%), KRAS (22%), and PIK3CA (56%) mutations 
in goblet cell deficient dysplasia [47]. 

Serrated dysplasia

This category includes three distinct subtypes, including SSL-
like dysplasia, TSA-like dysplasia, and serrated dysplasia NOS 
[38,41,43]. Serrated dysplastic lesions usually present as polyp-

oid lesions with a mean size of 1.2 cm (Table 1) [38,56],  and they 
are known to share similar clinicopathologic and molecular fea-
tures with their sporadic counterparts [38,56-58]. For instance, 
while TSA-like dysplasia shows a propensity for the left colon, 
SSL-like dysplasia is more common in the right colon [38,56,57]. 
Ko et al. [56] also reported that low-grade serrated dysplasia in 
IBD patients often resembles sporadic TSA, occurs mainly in 
the left colon, and contains KRAS mutations (45%). In addi-
tion, serrated dysplasia, in particular SSL-like dysplasia, usually 
lacks aneuploidy, suggesting that an alternative serrated path-
way (without resulting in aneuploidy) may be responsible for 
the development of at least a subset of SSL-like and TSA-like 
dysplastic lesions [38,58]. 

Histologically, SSL-like dysplasia is characterized by distorted 

Fig. 4. Dysplasia with increased Paneth cell differentiation and goblet cell deficient dysplasia. (A, B) Dysplasia with increased Paneth cell dif-
ferentiation shows increased Paneth cell differentiation involving multiple dysplastic crypts. (C, D) Goblet cell deficient dysplasia is defined by 
a complete or near-complete absence of goblet cells, leading to intensely bright eosinophilic cytoplasm. Eosinophilic luminal secretion is of-
ten seen in goblet cell deficient dysplasia (C). 
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serrated crypts with prominent basal crypt dilatation (i.e., dilat-
ed L- or inverted T-shaped crypts) at the interface with muscu-
laris mucosa (Fig. 5A) [38,41,43]. TSA-like dysplasia most often 
demonstrates a tubulovillous/villous architecture lined by tall 
columnar cells with intensely eosinophilic cytoplasm and ecto-
pic crypts (Fig. 5B) [38,41,43]. Serrated dysplasia NOS shows 
no definite features of SSL-like dysplasia or TSA-like dysplasia 
(Fig. 5C, D) [38,41,43]. Serrated dysplasia can co-exist with 
conventional dysplasia or another non-conventional subtype as 
a minor component, but to be classified as a specific serrated 
subtype, a serrated architecture should form the predominant 
feature representing > 50% of the lesion [38,41]. 

Although the natural history of serrated dysplasia is not well 

defined in IBD patients, low-grade serrated dysplasia (which 
often resembles sporadic TSA) has been reported to have higher 
rates of advanced neoplasia (17% within 10 years, p = .020) and 
prevalent neoplasia (76%, p < .001) than serrated lesions with-
out dysplasia (0% and 11%, respectively) [56]. Its 10-year rate 
of advanced neoplasia (17%) was similar to that of low-grade, 
non-serrated, conventional dysplasia (23%) [56]. Overall, these 
findings suggest that although serrated lesions that lack dysplasia 
seem to pose little risk for advanced neoplasia, those with LGD 
are associated with increased rates of synchronous and meta-
chronous neoplasia. However, their risk of developing advanced 
neoplasia is probably compatible to that of conventional dyspla-
sia (Table 1).

Fig. 5. Three subtypes of serrated dysplasia. (A) Sessile serrated lesion (SSL)–like dysplasia demonstrates a dilated L-shaped crypt at the in-
terface with muscularis mucosa. (B) Traditional serrated adenoma (TSA)–like dysplasia shows villiform projections lined by elongated nuclei 
with intensely eosinophilic cytoplasm and ectopic crypts. (C) Serrated dysplasia not otherwise specified (NOS) shows a complex serrated ar-
chitecture without definite features of SSL-like dysplasia or TSA-like dysplasia. (D) Another case of serrated dysplasia NOS mimics a hyper-
plastic polyp, but it shows full-thickness dysplasia with papillary or pseudopapillary changes on the surface epithelium.
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CONCLUSION

Non-conventional dysplasia in IBD has distinct clinicopatho-
logic, molecular, and risk profiles compared with conventional 
dysplasia. Despite its low-grade morphology, non-conventional 
dysplasia, in particular hypermucinous, crypt cell, and goblet 
cell deficient dysplasias, has molecular alterations characteristic 
of conventional HGD (i.e., higher rates of aneuploidy and/or KRAS 
mutations) and appears to have a higher malignant potential 
than conventional dysplasia or sporadic adenomas. Therefore, it 
is important to recognize different non-conventional subtypes 
and recommend complete removal and/or careful follow-up. Also, 
a significant proportion of non-conventional dysplastic lesions 
present as invisible/flat lesions, suggesting that IBD patients 
may benefit from increased endoscopic surveillance with random 
biopsy sampling in addition to targeted biopsies. 
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