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Abstract

Several pathohistological classification systems exist for the diagnosis of gastric cancer. Many studies have investigated the correlation between the pathohistological characteristics in gastric cancer and patient characteristics, disease specific criteria and overall outcome. It is still controversial as to which classification system imparts the most reliable information, and therefore, the choice of system may vary in clinical routine. In addition to the most common classification systems, such as the Laurén and the World Health Organization (WHO) classifications, other authors have tried to characterize and classify gastric cancer based on the microscopic morphology and in reference to the clinical outcome of the patients. In more than 50 years of systematic classification of the pathohistological characteristics of gastric cancer, there is no sole classification system that is consistently used worldwide in diagnostics and research. However, several national guidelines for the treatment of gastric cancer refer to the Laurén or the WHO classifications regarding therapeutic decision-making, which underlines the importance of a reliable classification system for gastric cancer. The latest results from gastric cancer studies indicate that it might be useful to integrate DNA- and RNA-based features of gastric cancer into the classification systems to establish prognostic relevance. This article reviews the diagnostic relevance and the prognostic value of different pathohistological classification systems in gastric cancer.
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INTRODUCTION

Gastric cancer is responsible for approximately 10% of cancer-related deaths worldwide; it is the second most common cause of cancer-related deaths and the fourth most commonly diagnosed cancer worldwide[1,2]. Although the incidence is persistently declining due to changes in nutrition and better prevention and treatment, gastric cancer is still associated with a poor prognosis. In the age of microscopic pathology, it has been of greater interest not only to classify the heterogeneous, histological appearance of the tumor cells but also to find a classification scheme with an independent prognostic relevance. To make patient-specific decisions regarding diagnosis and treatment, it is crucial to establish a solid pathohistological classification system. Numerous pathohistological classification systems have been established for gastric cancer thus far, but there is still controversy as to which classifications unify a prognostic correlation with a high validity and practicability in diagnosis and clinical routine.

LAURÉN CLASSIFICATION

Since its establishment in 1965, the Laurén classification of gastric cancer has been the most commonly used and the most studied classification for gastric adenocarcinoma among all of the classification systems. Laurén divided the histology of gastric cancer into two groups, i.e., the intestinal type and the diffuse type (Table 1); later, the indeterminate type was included to describe an uncommon histology[3,4]. Signet ring cell carcinoma is included in the diffuse type. Most studies showed the intestinal type to be the most common, followed by the diffuse and then indeterminate type[5-7]. There is evidence that the intestinal type is associated with intestinal metaplasia of the gastric mucosa and with the presence of Helicobacter pylori. In some studies, the incidence of the diffuse type was found to be higher in younger, female patients[8], which may indicate distinct tumor development pathways for intestinal and diffuse adenocarcinoma of the stomach.

The prognostic relevance of Laurén’s classification is still controversial. In some studies, Laurén’s pathohistological subtypes of gastric cancer did not show a correlation with the patient’s outcome[9-11], whereas other studies demonstrated a prognostic significance for the classification system[12]; some investigators even demonstrated that Laurén’s classification can be used as an independent prognostic factor[13,14]. In those studies, the presence of a diffuse adenocarcinoma was correlated with a worse outcome. As this correlation has not been verified in other patient cohorts, the prognostic significance of Laurén’s classification cannot be viewed as a generally established, but rather as a circumstance of one group’s results.

Due to its high clinical relevance, the reliability of the Laurén classification has also been tested. The concordance of intra- and inter-observer agreement was tested using a percentage and kappa statistics that ranged from 77%-95%, indicating a good overall agreement, although a certain rate of mismatches was found. In studies investigating the concordance of biopsy- and specimen-based histological diagnosis in gastric cancer, a mismatch for the Laurén classification was found in 16%-26%. This mismatch was primarily explained as a focal manifestation of diffuse adenocarcinoma in specimens that the biopsy indicated as an intestinal adenocarcinoma[15,16]. With respect to the influence the histology might have in terms of treatment, a control biopsy was recommended in cases of uncertain histology.

Concerning the accuracy of esophagogastroduodenoscopy and endoscopic ultrasound in the diagnosis of gastric cancer, the diffuse type was described as a factor leading to underestimation of tumor infiltration, or T-category[17]. Therefore, in endoscopic treatment of gastric adenocarcinoma, an intestinal type indicated by the Laurén classification is favored in the national guidelines of Japan and Germany and in European Society for Medical Oncology guidelines[18-20]. The German S3 Guidelines also refer to Laurén’s classification when recommending a resection margin of 8 cm for the diffuse type and a 5 cm margin for the intestinal type[18]. The rationale for this recommendation is given in several studies by Hornig et al[21] who found a sometimes discontinuous proliferation of diffuse gastric cancers[22,23]. These recommendations in national guidelines and the histological findings underline the significance of the Laurén classification and clarify why it is favored over other pathohistological classification systems.
WORLD HEALTH ORGANIZATION CLASSIFICATION

The World Health Organization (WHO) classification issued in 2010 appears to be the most detailed among all pathohistological classification systems. It is remarkable that the WHO classification includes not only adenocarcinoma of the stomach but also all other types of gastric tumors of lower frequency (Table 1)[24]. The gastric adenocarcinoma type is divided into several subgroups including papillary, tubular, mucinous and mixed carcinoma, which can be compared to the indeterminate type in the Laurén classification. The poorly cohesive carcinoma type includes the signet ring cell carcinoma. All other classified gastric adenocarcinomas can be designated as uncommon because of their minor clinical relevance. In the WHO classification, the most common type of gastric cancer is the tubular adenocarcinoma, followed by the papillary and mucinous types. The signet ring cell carcinoma accounts for approximately 10% of gastric cancers and is defined by the presence of signet ring cells in over 50% of the tumor[24-27]. The prognosis of the signet ring cell carcinoma is controversial. Most authors have described a worse prognosis for the signet ring cell carcinoma compared to other subtypes of gastric cancer[28,29]. Recent studies indicate that, on the contrary, signet ring cell carcinoma of the stomach does not differ in prognosis from the other types of gastric cancer[30]. Furthermore, signet ring cell carcinoma was shown to have an irregular uptake of 18F-fluorodeoxyglucose during positron emission tomography radionuclide imaging; consequently, this tumor as well as any metastases cannot be detected reliably[31]. Patients with a papillary adenocarcinoma experience a poor prognosis, a tendency for metastatic disease, a higher age at diagnosis and location in the upper third of the stomach[32]. Another study that employed the previous WHO classification found that poorly differentiated and mucinous adenocarcinomas have a worse prognosis than the papillary and tubular subtypes. In the same study, the WHO classification appeared to be an independent prognostic factor[33]. Kawamura et al[34] also found a poor prognosis associated with mucinous adenocarcinoma, which suggests a link with advanced stage and metastatic disease. However, unlike most common types of gastric malignancies, the WHO classification is more widely used for studies of infrequent types of gastric cancer. For adenosquamous carcinomas of the stomach, a poor prognosis and a case of simultaneous gastric adenocarcinoma are described[35,36]. In a recent review of the hepatoid adenocarcinoma type, the median survival of 182 patients with a gastric primary lesion was 13 mo, and 63.9% showed lymph node metastasis[37]. Most of the infrequent types of gastric malignancies are described in case reports, so a systematic investigation of their prognoses is not readily available. As the previous WHO classification was renewed in 2010, it is expected that more gastric cancer studies that refer to the most recent WHO classification will be conducted in the near future.

An indication for the significance of the WHO classification can be seen in a similar Japanese classification system. Although the Japanese classification divides the common types of gastric adenocarcinoma into additional subtypes, (e.g., tubular adenocarcinoma is divided into well-differentiated and moderately differentiated adenocarcinoma), a dependence on the WHO classification system is evident[38]. This particular subdivision of tubular adenocarcinoma was based on differences in the submucosal invasion rate, lymph node metastasis and size of the lesions[39].

GOSEKI CLASSIFICATION

In 1992, Goseki et al[40] described a new histopathological classification that divides gastric cancer into four groups, as presented in Table 2. In the article, a correlation of the subtypes with the patterns of metastasis and local growth was present in 200 autopsy cases. Other groups showed a correlation of the Goseki classification with the Laurén and the WHO classifications, but there was only a moderate level of inter-observer agreement. A high level of agreement among observers could be achieved concerning the mucus production, and in later studies, the presence of mucus was highly associated with the prognosis[41,42]. An independent prognostic significance of the Goseki classification was subsequently debated. Despite some evidence[43], most studies that focused on this question could not confirm a prognostic independence of the Goseki classification, but did confirm a correlation with the preexisting histopathological characteristics such as those in the union international contre le cancer (UICC) system, grade, and Laurén and WHO classifications[11,44,45]. 

MING CLASSIFICATION

The Ming classification system is based on the growth pattern of the lesion and recognizes two main growth patterns: the expanding growth pattern and the infiltrating growth pattern (Table 2), which was found to be the less frequent type[46]. In his original work, Ming connected the two growth patterns to specific characteristics, positing that the expanding type originates as an intestinal metaplasia, whereas the infiltrating type emerges from individual cells. The Ming classification system may be simple and clinically useful, but several subsequent studies could not identify this classification as an independent prognostic factor; a correlation was found with the preexisting classification systems[9,47,48].

OTHER CLASSIFICATIONS

In addition to the aforementioned histopathological classification systems for gastric cancer, some other authors have tried to establish systems based on the preexisting classifications or on histological findings. In 1982, Grundmann et al[49] proposed a classification system for gastric cancer with a focus on the depth of invasion. Caneiro et al[50] published a classification system for gastric cancer based on morphological appearance and showed an independent prognostic significance for the four subtypes. The Japanese Histological Classification of Gastric Cancer is based on the WHO classification and includes several subtypes in addition to the common histologic types[38]. However, none of these classification systems is used worldwide for research purposes, as no advantages of any one particular classification over the others have been confirmed.

DISCUSSION

There have been many attempts to classify gastric cancer according to its pathohistological characteristics. The very early attempt by Laurén still appears to be the classification system with the highest prevalence in research and clinical practice among all of the classification systems. Many studies illustrate a prognostic independence for the Laurén classification, yet other studies have not validated this relationship. In summary, all of the discussed classifications have demonstrated clinical practicality and relevance as well as providing pertinent data for comparison with Laurén’s classification system. Interestingly, all attempts to produce a superior classification system have failed, although all are based on the apparent histopathological characteristics of gastric cancer. The only classification with a comparable significance is the WHO classification, which is the only system that classifies all malignancies with a primary lesion in the stomach irrespective of the cellular origins. The WHO classification system is widely used for the diagnosis and description of infrequent gastric neoplasms and is mentioned in many studies investigating the pathohistological characteristics of gastric cancer. Although the Goseki and Ming classifications can be understood on a cellular level, both classifications have not been proven to be superior to the preexisting systems, with the Laurén classification scheme as the gold standard. That no other attempt has surpassed the classification system of Laurén, established in 1965, is a testament to the complexity of the pathohistological characteristics of gastric cancer. Recent studies recommend that gastric cancer no longer be classified according to histology alone, but with the help of molecular markers or DNA- and RNA-based characteristics[25,51]. Although no reliable concept has been established, with the help of new technologies it is possible to construct a classification of gastric cancer with an independent prognostic relevance. Therefore, it is not necessary to create a completely new classification system; instead, it is easier to complement a preexisting classification with molecular and genetic findings.

Regarding the clinical practice of diagnosis and treatment, the classification systems of Laurén and the WHO predominate in published studies as well as in several national guidelines, such as the German S3 guideline for gastric cancer and the Japanese Classification of Gastric Cancer. As long as there is no widely accepted classification system with prognostic independence, both the Laurén and the WHO classification systems should continue to be used so that data presented in different studies can be compared. Such comparisons are important in order to segregate subgroups of patients with certain clinical features or different outcomes.

This is especially relevant for treatment decisions in clinical practice, where a pathohistological classification system that has an association with the prognosis is highly desirable. Such a classification could lead the way to a more personalized decision-making process for treatment of gastric cancer.
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Table 2  Goseki and Ming classification


Goseki classification


�
�
   Group Ⅰ


�
�
      Tubular differentiation-well


�
�
      Mucus in cytoplasm-poor


�
�
   Group Ⅱ


�
�
      Tubular differentiation-well


�
�
      Mucus in cytoplasm-poor


�
�
   Group Ⅲ


�
�
      Tubular differentiation-poor


�
�
      Mucus in cytoplasm-poor


�
�
   Group Ⅳ


�
�
      Tubular differentiation-poor


�
�
      Mucus in Cytoplasm-rich


�
�
Ming classification


�
�
   Expanding type


�
�
   Infiltrating type


�
�









�





Table 1  Laurén and World Health Organization classification


Laurén classification


�
World Health Organization classification


�
�
Intestinal type


�
Papillary adenocarcinoma


�
�
�
Tubular adenocarcinoma


�
�
�
Mucinous adenocarcinoma


�
�
Diffuse type


�
Signet-ring cell carcinoma and other poorly cohesive carcinomas


�
�
Indeterminate type


�
Mixed carcinoma


�
�
�
Adenosquamous Carcinoma


�
�
�
Squamous cell carcinoma


�
�
�
Hepatoid adenocarcinoma


�
�
�
Carcinoma with lymphoid stroma


�
�
�
Choriocarcinoma


�
�
�
Carcinosarcoma


�
�
�
Parietal cell carcinoma


�
�
�
Malignant rhabdoid tumor


�
�
�
Mucoepidermoid carcinoma


�
�
�
Paneth cell carcinoma


�
�
�
Undifferentiated carcinoma


�
�
�
Mixed adeno-neuroendocrine carcinoma


�
�
�
Endodermal sinus tumor


�
�
�
Embryonal carcinoma


�
�
�
Pure gastric yolk sac tumor


�
�
�
Oncocytic adenocarcinoma


�
�









