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Foreword


When I was a pathology resident at Brigham and Women's Hospital in Boston in the late 1980s, instruction in the handling and processing of surgical pathology specimens was passed on largely by oral tradition. Our surgical pathology manual contained few diagrams, and its written dissection instructions were often terse and cryptic. When faced with new or unusual surgical specimens, I and other residents would search various pathology and anatomy texts for pictures or diagrams that would enable us to locate critical anatomic landmarks needed for basic orientation (photocopies of the best of these earned positions of honor, taped to the cabinets above the dissection bench). Actual instruction in how to dissect and sample new specimens, however, almost invariably came verbally from more senior residents, fellows, or attending pathologists. As might have been expected, these instructions varied widely in overall approach and meticulousness, and years of “fine tuning” were required before I (and, I suspect, many pathologists) developed an effective and systematic approach to many gross specimen types.


Each year, the incoming surgical pathology fellows at the Brigham were asked to review the surgical pathology manual and offer suggestions for improvement. When my turn came, a quick read-through made clear to me the immense magnitude of the effort that would be required to fix our manual's many problems. I therefore chose to follow the longstanding tradition established by generations of fellows before me: I suggested a few cosmetic changes to a few sections before dumping the problem of our inadequate manual onto the next year's fellows.


The following year, one of the new surgical pathology fellows, Dr. Susan Lester, apparently motivated by the selfless desire to finally bring order to the chaos that was our surgical pathology manual (possibly co-mingled with the naïve belief that process might not be that difficult), began the Herculean task of completely revising the entire volume. She succeeded in gathering perfect diagrams and pictures for each specimen type from various sources, and wrote explicit instructions for handling and dissecting each organ, with explanatory notes that made clear the reason for each step in the process. While she no doubt spent more time on this revision alone than we other fellows spent on all our fellowship duties combined, in the end she produced a spectacularly beautiful, surprisingly elegant, and eminently practical surgical pathology manual that served as the basis for first edition of this book.


Even in its first edition, however, this Manual was much more than a simple dissection guide, including as it did detailed instructions for handling intraoperative consultations, helpful insights into composing surgical pathology reports, and comprehensive analyses of the utility of immunophenotyping and other ancillary studies that provide increasingly important contributions to pathologic diagnosis, which are further expanded in this new edition. Dr. Lester's thorough compilation of common immunohistochemical markers, to cite just one example, with detailed notes on their diagnostic utility, sensitivity, and specificity, perfectly demonstrates her ability to provide an elegant distillation and compilation of large amounts of extremely practical information – critically important to the practice of surgical pathology – that was previously impossible to find gathered in one place for quick reference.


Learning diagnostic pathology is a long-term endeavor, which takes years to master. But with publication of the first edition of Manual of Surgical Pathology, Dr. Lester proved that learning how to handle gross pathology specimens and write surgical pathology reports need not be. Provided with such clear and explicit descriptions of the goals of pathology specimen processing and step-by-step instructions on how to reach them, even beginning residents could now quickly master the process of identifying the pertinent gross lesions in surgical specimens, and insuring they are accurately represented in tissue sections submitted for microscopic examination, thereby freeing pathologists-in-training to focus on learning the many subtleties and nuances of histopathologic interpretation. For many years at UCSF, we have provided a copy of Dr. Lester's Manual to each new resident, who have found it an extremely valuable resource and introduction to the field. I like to tell our residents that it was clearly my influence on Dr. Lester as a more senior resident and fellow during her surgical pathology rotations that made her so good at gross pathology (figuring she is too far away for them to attempt to verify that independently).


In the years since its first publication, Dr. Lester's Manual of Surgical Pathology has been imitated but never equaled. It provides an invaluable resource to both beginning residents and practicing pathologists alike, and deserves its own position of honor on the bookshelf and in the dissection room of everyone involved in the practice of surgical pathology.




Patrick Treseler, MD, PhD, Professor of Pathology, Director of Residency Training, Associate Director of Surgical Pathology, University of California, San Francisco












Preface to the First Edition


I was first asked to edit the procedure manual for the Brigham and Women's Hospital Pathology Department in 1991. Over the years, the manual has been a collaborative effort, involving staff pathologists, residents, clinicians, pathology assistants, secretaries, and histotechnologists. This is the manual's greatest strength. It reflects the combined knowledge, experience, and opinions of a multitude of people who produce and use pathologic information. It has been refined by almost a decade of use by staff, residents, and pathology assistants on the front lines of pathology.


This manual has grown over the years from instructors for the gross examination of specimens to a comprehensive guide for the making of a pathologic diagnosis – from the submission of pathology specimens to the preparation of the final surgical pathology report. Tables describing histochemical stains, immunoperoxidase studies, and electron microscopy findings can facilitate the interpretation of special studies. Checklists for diagnostic and prognostic information to be included for major tumor resections are provided, as well as information for standard tumor classification and staging. It is hoped that simplifying the access to this information, currently only available from numerous diverse sources, will enhance the provision of important pathologic information in pathology reports. Complementary recommendations have been published by the Association of Directors of Anatomic and Surgical Pathology, the College of American Pathologists, and individual institutions, and information from theses sources has been incorporated when appropriate.


The Manual of Surgical Pathology is not intended to be, and should not be misconstrued to be, a “standard of care.” The “correct” method to process or report a specimen can vary, depending on the specifics of a case, institutional policies, and the personal preferences of clinicians and pathologists, and will change over time. In addition, since unlimited budgets for specimen processing is an unobtainable goal, the cost of examining a specimen must be balanced against the clinical significance of the information obtained.


From the surgical cutting room to the senior sign-out area, we keep this manual close at hand as a helpful reference. It is our sincere hope that others will find it equally as useful in their practice.




Susan C. Lester













Preface to the Second Edition


A major advantage of pathology as a medical specialty is that the biology of disease remains constant for the most part, resulting in a large body of knowledge that will never change. On the other hand, our understanding of disease is expanding rapidly. Pathologists are being asked to use new information to re-classify disease, provide better prognostic information, and to predict response to therapy. The growing amount of relevant data and the expanding role of pathologists has created the need for an updated version of this manual. In particular, every table in the manual has been revised and updated and many new tables added.


New antibodies with value for clinical diagnosis are introduced almost monthly. Since the last edition, the number of antibodies used for diagnostic purposes has almost doubled and is now approaching 200. To facilitate the use of these markers, all of the immunohistochemistry tables have been updated, with many new tables for differential diagnosis added.


Pathologists are also playing a larger role in determining tumor response to therapy. HER2/neu and breast cancer, CD117 (c-kit) and GIST, along with EGFR and colon carcinoma, herald a new era of targeted therapy. Information is provided about when these tests are appropriate, and the reporting of results.


Cytogenetic studies are increasingly important in tumor classification and prognosis. The recent discovery of a group of lung adenocarcinomas that are particularly susceptible to treatment due to specific mutations in EFGR is only one example. Expanded tables that list cytogenetic changes in solid tumors and hematological malignancies provide many more examples of how this information is being used for diagnosis, prognosis, and treatment. Pathologists can also play an important role in suggesting which patients may carry germline mutations that cause susceptibility to cancer. New tables provide the tumors and clinical settings in which a germline mutation is highly probable, and syndromes associated with pathologic findings.


The gross examination of specimens and histologic features of carcinomas continue to be the most important factors for predicting a patient's course. This information has been critically evaluated and the College of American Pathologists has issued new guidelines for the reporting of tumors. Information now considered to be required has been highlighted in the “Pathologic Prognostic and Diagnostic Features Sign-out Checklists.” In addition, specific criteria have been provided for the grading or assessment of other relevant pathologic features.


Concern about disease as a weapon of mass destruction is, unfortunately, also a new development since publication of the first edition. Pathologists may have the opportunity to be the first to recognize an agent of bioterrorism, but these are not typically encountered in ordinary practice and may present a diagnostic challenge. A new table gives information on the most likely agents, their pathologic features, and contact information for the CDC if such an agent is suspected.


The illustrations by Dr. Christopher French and Mr. Glenn Curtis are another very important addition to the second edition. Although some of the figures from the first edition have been maintained, all new illustrations are theirs. As an experienced pathologist and an accomplished artist, Dr. French has been able to capture the essential morphological differences among tumors that allow for gross diagnosis. Excellent examples include his illustrations of adrenal, kidney, liver, and pancreatic tumors.


Finally, the manual has been refined through another four years of exacting criticism by the residents of BWH. Their constant vigilance keeps me on my toes and the manual on the path to perfection.




Susan C. Lester













Preface to the Third Edition


Every month there are new advances in our knowledge of pathologic processes and the ability to use this information for patient care. This edition of the Manual of Surgical Pathology has been updated to include changes relevant for surgical pathology.


The revisions for the 7th edition of the American Joint Commission on Cancer staging manual will take effect in 2010. The pathologic features of carcinomas and their regional lymph node involvement continue to be strong indicators of prognosis and the means by which patients can be consistently divided into selected groups for comparison in treatment trials. New types of tests, such as gene expression profiling, use methodologies that analyze the biologic make-up of cancer cells. The results of these studies reveal the potential ability of a cancer to metastasize, whereas anatomic features establish the extent to which the cancer has actually spread. The capacity to metastasize, combined with the time and opportunity to do so, determine the ultimate outcome. Both types of information will be important for patient care and for the understanding of disease. This third edition updates the recommendations for AJCC classification and includes additional guidelines for the assessment of critical pathologic features.


The number of antibodies commonly used in surgical pathology continues to increase. The lengthy table of antibodies is now even lengthier. To assist in their use, new tables for central nervous system tumors, lung carcinomas, fibroblastic/myofibroblastic lesions of the breast, signet ring cell carcinomas, metastatic carcinomas to the abdomen, as well as others, have been added. Additional information is also included for the evaluation of microsatellite instability in colon carcinomas using immunohistochemistry and other types of tests.


The role of viruses in certain types of tumors is becoming more important for tumor classification as well as for targeted treatment or prevention with vaccines. A new table of virus types, associated neoplasms, and histologic features has been created.


For aficionados of medical terminology, there is a new brief guide to the plural forms of Latin and Greek words. The bottom line – Greek and Latin grammer is not for neophytes (and that is neophytes – not neophytae or neophytodes!).


The illustrations of Dr. Christopher French and Mr. Shogun G. Curtis convey what words cannot. Added in this edition are illustrations of viral inclusions, common fungi, and non-cellular material to aid in their recognition.


The manual has undergone yet another three years of evaluation, review, and criticism by the residents, fellows, and staff of our department. The users of the manual have always been the key element in making this a working text of value to the person at the bench or at the microscope and I am, as always, grateful to all who have contributed to it.
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Part One










1 Requests for Pathologic Evaluation


The pathologist has an essential role in patient care as diagnostician, patient advocate, and clinical teacher. The surgical pathologist examines tissues and foreign objects removed from patients to identify disease processes, document surgical procedures, and release tissue for research. Specimens submitted for examination include:



• Fluids, cells, and tissues. Hair, fingernails, and toenails removed for cosmetic reasons are not included, unless there are specific indications for examination.



• Products of conception.



• Medical devices that have been implanted in the body. Temporary devices (such as IV catheters, endotracheal tubes, etc.) usually are not examined.



• Foreign objects removed from the body, including objects introduced by trauma, such as bullets.


A decision not to submit specific types of specimens for pathologic examination should be made jointly by the department of pathology, other involved departments, and the institution’s legal department to ensure that the best interests of the patient, physicians, and hospital are being served. Such decisions need to be documented as written hospital policy according to The Joint Commission (TJC) guidelines. Guidelines for determining the types of specimens that must be submitted for pathologic examination are discussed in Chapter 21.






SUBMITTING PATHOLOGY SPECIMENS


It is the responsibility of all hospital personnel involved to ensure that each patient’s specimen is appropriately and safely handled and processed for the maximum benefit to the patient and the physicians caring for him or her.1 TJC standards require that a request for pathologic examination be made in writing or electronically and that the request be kept on file for two years. When a pathologic examination is requested, the following information must be provided:









• Patient identification



• Identification of the individual(s) requesting the examination



• Procedure date. The time tissue specimens are removed from the patient is helpful to determine the length of time prior to fixation and/or the time in fixation, when relevant.



• Adequate clinical history



• Specimen identification, including tests requested and any special handling required



• Instructions for the disposition of gross specimens, if not routine disposal (e.g., specimens to be returned to the patient, products of conception requested for burial, medical devices to be returned to the manufacturer).









Patient Identification


Misidentification of specimens can lead to serious errors in diagnosis or a failure to diagnose.2 The identification of specimens must include, as a minimum, the patient’s full name and date of birth. Preferably, a hospital or clinic identification number is also provided. This information must be attached firmly to the specimen container. Unattached paperwork is easily displaced from an unlabeled container and is not acceptable for definitive identification.


Inappropriately identified specimens must be brought to the attention of the submitting clinician immediately. If there is any uncertainty in determining the correct patient, the clinician should come to the pathology department to identify the specimen. If the nature of the specimen is such that gross identification is not possible (e.g., a small biopsy), and identification is uncertain, a repeat specimen should be obtained if possible. There are tissue typing methods that can match tissues from patients and specimens, but such techniques are time-consuming and costly and are best avoided by ensuring appropriate identification at the time of performing the biopsy (see in Chapter 3, “Identification of Tissue”).









Identification of the Individual(s) Requesting the Examination


The names of all clinicians caring for the patient should be provided in order for them to receive a copy of the final report. This includes not only the physician sending the specimen (e.g., a surgeon or gastroenterologist) but also the primary care physician and other involved specialists (e.g., an oncologist caring for a cancer patient). If a rush reading is requested, the name or names of physicians to be contacted as well as a means to reach them (e.g., a beeper number or telephone number) must be provided.









Procedure Date


The date of the procedure (day, month, and year) must be documented in order to:



• Correlate the biopsy findings with other clinical tests (e.g., radiologic examinations or serum chemistries).



• Determine whether there is a delay during transport to the pathology department.



• Monitor turnaround time for pathology specimens.



• Fulfill requirements of Medicare/Medicaid and other third party payers for billing purposes.


The time the specimen was removed from the patient can be helpful to determine the length of time prior to fixation (which, if prolonged, can affect the results of some special studies). If the specimen is placed in a fixative for which the time of fixation is important (e.g., bone marrow biopsies in Zenker’s fixative, formalin fixation for breast carcinoma specimens) the time of placing the specimen into fixative should also be recorded.









Adequate Clinical History


As for any medical consultation, the consultant can provide the most helpful additional information when an adequate history is provided. Clinical history helps define the need for, and the nature of, special studies that can be performed. It has been shown that pathologists cannot accurately predict clinical information from the glass slides alone.3 Important elements of clinical history are listed at the beginning of each chapter for each type of specimen.


The Joint Commission requires that “surgical specimens are accompanied by pertinent clinical information and preoperative and postoperative diagnoses to the degree known” (Standard QC.2.30) and that “additional information required to select appropriate tests and to ensure accurate test interpretation and reporting of results (for example, race/ethnicity, family history, pedigree)” be provided (Standard IM.6.190) (Comprehensive Accreditation Manual for Laboratory and Point-of-Care Testing, 2009). Pertinent clinical history includes:






Purpose of removal of the specimen and the type of specimen






• Diagnostic biopsy



• Resection of tumor or re-excision of tumor site



• Surgery for therapeutic purposes (e.g., a colostomy takedown or joint replacement)


Note: The purpose of the surgery often determines the type of pathologic examination required (e.g., inking of margins or tissue allocation for special studies). Inaccurate or insufficient labeling may lead to a suboptimal pathologic examination. The type of specimen is also important for accurate billing.









Location and types of any lesions present






• Description by anatomic site (e.g., head of pancreas) or region (e.g., upper outer quadrant)



• Identification by placement of a suture or staple



• Identification by radiologic imaging (e.g., radiography for breast calcifications or clips; nuclear imaging for octreotide uptake)



• Number of lesions and distance between lesions


Some lesions that are grossly evident in vivo may become less evident after excision and cessation of blood flow (e.g., vascular lesions, cystic lesions if incised). It may be necessary to mark some cancers with clips prior to neoadjuvant treatment as after treatment some cancers are no longer grossly identifiable.









Prior diagnoses






• History of prior known tumors (including type/site/date of removal/ stage of disease)



• Current or recent pregnancy. Pregnancy-related changes can mimic malignancies.



• Immune system status. It is important to know whether the patient may be immunocompromised:









	HIV positive

	Assisted ventilation






	Organ transplants

	Extensive burns






	Chronic ambulatory-peritoneal dialysis

	Chronic sinusitisDiabetes






	Indwelling catheters or monitoring devices

	 







This information is important to help guide special studies (i.e., characteristic histologic responses to infectious disease organisms may be absent), to interpret histologic findings, and to aid in ensuring the safety of pathology personnel handling specimens with infectious organisms.









Prior or current treatment






• Radiation or chemotherapy. Treatment-related changes can be mistaken for malignancy if this history is not provided. Carcinomas can be difficult to find grossly after treatment, although extensive disease may be present microscopically. Identification of the tumor bed is important in order to assess response to treatment.



• Drug use that can alter the histologic appearance of tissues (especially important for the evaluation of liver and endometrial biopsies)



• Drug use that could make the patient susceptible to unusual infections (corticosteroid therapy, chemotherapy, prophylactic antibacterial or antifungal therapy)










Specific purpose of consultation


The requisition should state whether special studies are needed clinically, especially those studies requiring special handling of the tissue (e.g., suspected lymphoma possibly requiring marker studies, microbiologic culture of suspected infection, crystal examination in joint tissues).









Rush diagnoses


Specimens from critically ill patients can be given priority over other specimens if this would lead to better clinical management. If a specimen requires a rapid diagnosis, a means to reach the appropriate clinician (e.g., a beeper number) must be included. A rush diagnosis for one case results in a delay for non-rush cases. Therefore, requests for rush readings should only be made when required for patient care.


Rush cases must be seen by a staff pathologist the same day the slides are available. The requesting clinician must be called and a diagnosis or informative hold note provided.









Critical values


Some diagnoses require immediate notification of the submitting physician (see in Chapter 4, “Guidelines for Communication of Urgent Results”). In some cases, clinical history is necessary to determine whether or not a result would be a “critical value.”


For the majority of specimens, an adequate history prior to pathologic examination can be given in one or two sentences. For example:



History of diverticulitis. Colostomy takedown.




History of colon carcinoma with multiple positive nodes one year ago. Now with ulcerated mass at colostomy site, biopsy shown to be carcinoma.




Woman s/p invasive breast cancer (ER and PR positive) resected here in 1989 with 3 lymph nodes positive, s/p radiation and chemotherapy, now with subcutaneous nodule in mastectomy scar. Please do ER, PR, and HER2 if tumor.




52-year-old male s/p bone marrow transplant for large cell lymphoma, now with bilateral pulmonary infiltrates, suspect opportunistic infection. Open lung biopsy for culture and histologic examination. R/o recurrent lymphoma.













Specimens Requiring Special Processing


Specimens requiring special studies or processing must be clearly identified. Most such specimens can be sent moist on saline (Table 1-1).


TABLE 1–1 SPECIMENS REQUIRING SPECIAL PROCESSING






	TYPE OF SPECIMEN OR REQUESTED STUDY

	CONDITION OF SPECIMEN

	COMMENTS






	Bone marrow biopsy

	Zenker’s fixative

	Provides optimal cytologic detail and decalcifies the bone. If metastatic carcinoma is suspected, soft tissue should be separated and, if possible, fixed in formalin to optimize possible immunoperoxidase studies.






	Bullets or other potential medicolegal cases

	Direct transfer

	A direct chain of custody must be maintained.






	Cytogenetics (e.g., some POCs, unusual tumors)

	Unfixed, viable

	Cytogenetic studies require viable cells. Some genetic studies can be performed on fixed tissue (e.g., FISH).






	Flow cytometric analysis

	Unfixed

	Flow cytometry is optimally performed on fresh tissue either for marker analysis (e.g., lymphomas) or for ploidy and S-phase fraction (e.g., carcinomas). Although flow can be performed on fixed tissue, S-phase determination is less accurate due to fragmentation of nuclei.






	Frozen section for rapid diagnosis

	Unfixed

	Fixed tissues do not adhere well to slides.






	Gout

	Unfixed

	Uric acid crystals dissolve in formalin. Tissue should be fixed in 100% ethanol for anaqueous processing.






	Infections

	Unfixed

	Tissue should be taken for culture. In some cases, special procedures may be required to protect pathology personnel (e.g., TB and Creutzfeldt-Jakob disease) and to decontaminate equipment.






	Kidney biopsy

	Unfixed

	Tissue also should be fixed for immunofluorescence and EM.






	Liver: acute fatty liver

	Unfixed

	Lipids are dissolved during routine processing. Demonstration of microvesicular fat requires frozen section and special stains.






	Liver: copper

	Special

	The specimen must not be touched with metal tools to avoid trace contamination (see under “Liver biopsies”).






	Lymphomas

	Unfixed

	Special studies including flow cytometry, DNA analysis, and some marker studies are optimally performed on fresh or frozen tissue.






	Muscle biopsy

	Unfixed

	The specimen should be well oriented and frozen for enzyme studies and fixed for EM.






	Skin biopsies for bullous disease or systemic lupus erythematosus

	Unfixed or in IF transport media

	Tissue should be fixed for immunofluorescence.






	Unusual tumors: sarcomas, small round blue cell tumors, mesotheliomas, metastatic tumor of unknown primary

	Unfixed

	Special studies may be helpful for classification and may require fresh tissue (cytogenetics) or special fixatives (EM).














Timely and Appropriate Transport to the Laboratory


Autolysis immediately begins after the surgical removal of tissues. Although it can be reduced by refrigeration, extended delays before fixation will adversely affect the diagnostic quality of tissues. Immunoreactivity is diminished for some markers (e.g., for receptors in breast cancers).


In some cases, it is appropriate for clinicians to directly place specimens into fixatives at 15 to 20 times the volume of the tissue. The type of fixative must be identified on the container with a warning label identifying the fixative. The time of placing the specimen in the fixative should be included when appropriate (e.g., for fixatives containing mercury such as Zenker’s, if rush processing is requested, or if time in fixation affects the results of requested immunohistochemical studies).


All tissues and objects removed from patients may be hazardous and must be transported in a safe fashion. The container must be leakproof. Either plastic rigid containers (preferably with a screw cap lid) or bags (but not if there is liquid with the specimen) may be used. A leak-proof secondary container (usually a zip-lock plastic specimen bag) with a clean outer surface is required.


Clinicians submitting specimens in inappropriate containers, unlabeled containers, or containers with the outside surface grossly contaminated must be contacted and advised of the hazards this poses to patients and hospital personnel.









Instructions for the Disposition of Gross Specimens


If a patient wants to keep a specimen (e.g., a limb or products of conception for burial, a breast implant for legal purposes, or hardware from a joint prosthesis) this request must be stated on the requisition form to avoid routine disposal of specimens after the final report is issued. Patients should be informed that their specimens will be discarded to avoid later misunderstandings. Recommendations for retention times are presented in Table 1-2.


TABLE 1–2 RECOMMENDED RETENTION TIMES FOR PATHOLOGY RECORDS AND MATERIALS






	 

	TJC∗


	CAP∗∗







	Gross specimens

	7 days after final report

	14 days after final report






	Paraffin blocks

	At least 2 years

	10 years






	Slides

	10 years

	10 years






	Cytology slides

	5 years

	5 years






	FNA slides

	10 years

	10 years






	Pathology report

	10 years

	10 years







∗ The Joint Commission (TJC) Manual, Appendix E (www.jointcommission.org).


∗∗ College of American Pathologists Laboratory Accreditation Program Inspection Checklists (www.cap.org).


State laws may also regulate retention times. Institutional practices vary and in some cases materials may be kept for longer periods of time. Ideally, paraffin blocks on patients with cancers would be kept for longer periods of time as these blocks may be of value if the cancer recurs or the patient is entered into an experimental protocol.


The disposal of human tissues may be governed by state law (usually requiring incineration and/or interment). However, the wishes of patients should always be respected. A legal opinion may be required if a patient request would interfere with optimal patient care or could endanger him or her. There may be specific legal requirements for informing parents of their rights and for appropriate disposition of products of conception (including stillborn fetuses and fetal deaths).












ORIENTING PATHOLOGY SPECIMENS


The orientation of some specimens is evident from anatomical landmarks (e.g., a right colectomy). However, many specimens are either difficult or impossible to orient once the specimen has been removed from the patient (Figs. 1-1 and 1-2).





[image: image]

Figure 1–1 Orientation of specimens.







[image: image]

Figure 1–2 The (almost) anatomic position.




If orientation is important for the evaluation of a specimen (e.g., excisions of malignant tumors), and orientation has not been provided or is unclear, the pathologist should contact the surgeon before processing the specimen. It is always preferable for the surgeon to personally discuss complicated specimens with the pathologist.


For most specimens, external markers must be used to provide information about orientation for the pathologist. The pathologist can then identify the site of the sections taken and relate them to the anatomic location in the patient. Possible techniques include:



• Sutures of variable composition, length, or number to mark anatomical sites (e.g., “deep margin”) or areas of greatest concern (e.g., “closest margin”): Two sutures at right angles are necessary to identify the remaining four margins. Whip stitches can also be used to mark a region of a specimen. Sutures of different colors may be problematic, as the color may be obscured after inking margins. A common, and easily remembered, system is to use a Long suture for the Lateral margin and a Short suture for the Superior margin.



• Subdividing a specimen: Different areas may be submitted as separate specimens (e.g., separating the levels of an axillary dissection for breast carcinoma or compartments of a radical neck dissection).



• Suturing a specimen to a surgical drape: The surrounding cloth can be used to label areas or to draw the anatomic location.



• Drawing a diagram: Anatomic landmarks from the specimen or markers attached to the specimen (e.g., sutures) can be used to correlate the diagram to the specimen.



• Small specimens: Orientation can be provided by placing the base of the biopsy on a plastic mesh (e.g., small bowel biopsies).



• Colored inks: Specific areas of the specimen can be identified by using colored inks (e.g., margin locations).
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2 Specimen Processing


From Gross Specimens to Tissue Cassettes





Surgical pathologists should deal with each specimen as if they were the clinician – or, better yet, the patient – awaiting the surgical pathology report. Questions such as whether to photograph a gross specimen, how many sections to submit of a particular lesion, how carefully to search for lymph nodes in a radical procedure, whether to order recuts or special stains, whether to write or dictate a microscopic description, and so forth all become answerable in terms of the single basic question, “Were I either the clinician or the patient in this case, what information would I need about this specimen, and how can that information best be supplied?”


Steven Silverberg


Principles and Practice of Surgical Pathology and Cytopathology, 1997





The gross evaluation and processing of specimens is the cornerstone upon which all other pathologic diagnoses rest.






GENERAL PRINCIPLES OF PROCESSING SPECIMENS


Each type of specimen will be described in detail in the specific sections, along with any special procedures that apply. The following discussion highlights principles common to all specimens.






Specimen Identification


Most pathology departments assign each case a unique identification number that includes the year (e.g., S-10-M4382). This number is used to identify all specimen containers, additional materials (e.g., specimen radiographs), and paperwork. Each “case” is usually defined as all specimens derived from the same surgical procedure. For example, five skin biopsies from the same patient, performed on the same day, would be given the same pathology number.


The first step in specimen processing is identification of all components of a specimen. The specimen container label must include the patient’s name and date of birth or the patient’s assigned hospital or clinic number. The name or number is matched with any accompanying paperwork. The number and types of specimens received are checked against the list given on a requisition form. Additional parts of the specimen generated by the pathology department (e.g., frozen section remnants or tissue taken for special studies) are identified.


Any inconsistencies in labeling or missing specimens must be resolved the same day when memories are fresh and when it may be possible to recover a misplaced specimen or acquire a new specimen. The clinician submitting the specimen is called as soon as a problem is found. If the clinician cannot be reached, the call and the time it was made should be documented. The specimen should be kept intact (but fixed if possible) until any issues are resolved.









Gross Examination and Dissection


Each specimen is approached with clear goals in mind based on the type of specimen and the reason for the surgical procedure. If it is unclear why a procedure was performed, it is always preferable to contact the clinician before proceeding. If it is a photogenic specimen or photography is recommended (e.g., medicolegal cases), consider the best method to illustrate the pathology before inking or dissecting (see Chapter 9).












Identify All Anatomic Structures Present


This might include determining the parts of the bowel present, the lobe of lung, or muscle, bone, and nerve present in an amputation for tumor. Diagrams in the sections on specific specimens illustrate the anatomic components of large resections.









Orientation Markers


Anatomic (e.g., an axillary tail on a mastectomy) or surgically designated (e.g., a suture) orientation marks must be identified. These landmarks should not be obscured or removed during dissection if they are necessary for orientation. If a landmark must be removed, the site can be identified by colored inks, sutures, or nicks in the attached skin.


At times, radiologic studies, operative notes, or additional information from the surgeon can aid in understanding the orientation. If orientation is unclear (e.g., an unoriented simple mastectomy) from gross examination and the information available, the surgeon should be called to request additional information.









Measurements


Dimensions (in metric units) and, for some specimens, weights, should be taken on intact specimens prior to dissection and fixation.









Inking Margins


Small biopsies for non-neoplastic disease (e.g., colon biopsies), incisional biopsies of tumors, or large specimens for non-neoplastic disease (e.g., diverticulitis) are not usually inked. Some departments find that inking small specimens (such as skin or core needle biopsies) is helpful for embedding or sectioning such specimens.


Small simple specimens with known or potential neoplasias are often best inked in their entirety before proceeding (e.g., primary breast biopsies or the margins of skin excisions for pigmented lesions). All margins with areas of gross tumor involvement in large resections are inked. However, for large complicated resections with grossly negative margins, it may be better to delay inking until the closest area of the tumor to margin is identified after sectioning. Globally inking large, complicated specimens may obscure anatomic landmarks and can increase the likelihood of artifactually introducing ink into tissue that is not present at the margin.


Care must be taken to avoid smearing of ink by either blotting specimens dry or allowing the specimen to air dry before sectioning. Tissue blocks must be described adequately to avoid misinterpreting smeared ink as margin involvement.









Dissection


No specimen is adequately examined until it has been completely dissected and serially sectioned. Although there are advantages to keeping specimens relatively intact, this is not an excuse for a limited and inadequate examination. With experience, specimens can be thoroughly sectioned without rendering them unrecognizable.


The initial examination is simplified by opening all hollow structures (e.g., bowel sections for neoplasia; uteri) except in cases in which inflation provides better preservation (e.g., bladders; colon resections for diverticular disease). For cases with tumors, the examination is directed towards determining the site and size of the tumor, location and identity of structures invaded by tumor, vascular invasion, distance from resection margins, and the presence of lymph nodes in the specimen. For other specimens, identification of the suspected disease process (e.g., chronic cholecystitis and cholelithiasis), any incidental findings (e.g., serosal tumor implants on a cholecystectomy specimen), and the identification of abnormal lymph nodes are important.









Identification of Pathologic Processes


All pathologic lesions have characteristic gross appearances. Section Two gives gross differential diagnoses of common lesions. If a lesion reported to be present, or previously diagnosed by biopsy, cannot be found (e.g., a fistula tract or avascular necrosis of the femoral head) or if the lesion is unusual in appearance, it is advisable to consult with the surgeon and/or the attending pathologist before further processing of the specimen. It is important to document the absence of a lesion if the surgical intent was to remove the lesion (e.g., the absence of a biopsy cavity in a breast re-excision specimen or the absence of a large polyp in a bowel resection).









Histologic Sections


Sections are taken that best demonstrate the features seen on gross examination, not simply random sections. For example, the best section demonstrating penetration of the bowel wall by a colon carcinoma is the one showing the deepest extent of tumor. To find this area, the entire carcinoma must be carefully sectioned. Similarly, margins must be taken at the sites most likely to show tumor at the margin.





















SPECIAL ISSUES IN SPECIMEN PROCESSING






Lymph Nodes












Lymph Nodes Are the Most Important Component of All Tumor Resections!


Gross primary tumors tend to distract the prosector, as the tumor is more interesting than lymph nodes (which may be small and difficult to find). However, for a patient’s prognosis, and thus for planning therapeutic options, the status of the lymph nodes is almost always more important than documenting a known primary tumor. Lymph nodes free of tumor may indicate a surgical cure, whereas tumor metastatic to lymph nodes signifies a worse prognosis and is often an indication for systemic chemotherapy or hormonal therapy. Fixing fatty tissue in Bouin’s fixative or clearing agents facilitates finding small nodes (see Chapter 27) but small nodes can also be found with careful sectioning and palpation.









Enlarged Lymph Nodes Must Be Searched for Diligently in All Resections


Occasionally an occult primary carcinoma or an unsuspected lymphoma is discovered by finding an involved lymph node in a resection for benign disease.


If fewer than expected lymph nodes are found, the possible explanations include the following:



• Pathology factors: The prosector may not have found or sampled all of the lymph nodes in the specimen.



• Patient factors: Elderly patients tend to have fewer lymph nodes. Patients who have had prior surgery that transects lymphatics may have fewer lymph nodes.



• Treatment factors: Radiation and/or chemotherapy can reduce the number of lymph nodes.



• Surgical factors: The specimen may be small in size and/or may not include the appropriate tissue containing lymph nodes.



The pathologist should eliminate the first possibility in such cases. If only a few lymph nodes are found initially, it is usually of value to re-examine the specimen and to submit any additional tissue that may contain nodes for microscopic examination. A careful search should be documented in the report (e.g., “The axillary tail is thinly sectioned and palpated and all firm tissue is submitted for histologic examination.”). See in Chapter 27, “Lymph Nodes for Tumor Staging” for additional information on processing and reporting lymph nodes.


















Margins


Margins are taken on all resections to document the presence or absence of tumor and/or the viability of the resection margin. Margin sections are taken in the area most likely to show involvement by tumor (i.e., at the closest approach of the tumor).


Orientation of margins for final diagnosis can be achieved by the following methods:



• Documentation of the site in the cassette key (e.g., “Cass 3: Proximal ureteral margin, perpendicular”).



• Colored inks used to mark specific designated margins. The orientation should also be given in the cassette key to avoid mistaking artifactual ink for a true margin.


There are two types of margins: en face and perpendicular to the plane of resection. The type of margin must be specified in the dictation, as this will determine whether or not a margin should be considered positive. For some specimens (e.g., skin excisions) a combination of en face and perpendicular margins may be useful.






En face margins (shave, parallel, orange peel)


The margin is taken parallel to the plane of resection. This has been likened to taking off an orange peel (Fig. 2-1, top).





[image: image]

Figure 2–1 En face margin (above) and perpendicular margin (below).




Advantages



• 10 to 100 times more surface area can be examined than when sections are taken in a perpendicular plane.



• An entire anatomic structure can be evaluated (e.g., a bronchus or ureter).


Disadvantages



• The exact distance of the tumor from the margin cannot be measured. Tumor can be reported to be within the width of the section to the margin (usually within 0.2 to 0.3 cm).



• This type of margin must be specified in the dictation as, unlike perpendicular margins, any tumor in the section is considered to be “at the margin” and ink will not be present.




• Most pathologists are accustomed to evaluating perpendicular margins.



• Cautery artifact is often present and can make interpretation difficult.


The orientation of an en face margin as it is embedded for histologic sections either for frozen sections or in a paraffin block for permanent sections is important for tumors for which a narrow rim of normal tissue would be considered to be a negative margin. The tissue may be embedded so that the first cut section is the true margin. If the opposite face is cut first, and tumor is present, then deeper sections may be obtained, or the tissue re-embedded in the opposite orientation, to evaluate the “true” margin. If specific orientation is important, one side of the tissue should be inked and a detailed note written on the log-in sheet (e.g., “embed with inked side down”). It is also advisable to speak to someone in the histology laboratory about the case. It cannot be assumed that the orientation of the tissue in the cassette will be the same as the orientation of the embedded tissue.









Perpendicular margins


The margin is taken perpendicular to the plane of resection (Fig. 2-1, bottom).


Advantages



• The exact distance of the tumor from the margin can be determined. Perpendicular margins are recommended when a small rim (e.g., less than 0.2 cm) of uninvolved tissue would be considered a negative margin.



• Most pathologists are familiar with interpreting this type of margin.


Disadvantages



• Very little tissue at the margin is actually sampled in large resections.









Method of inking margins


The outer surface of the specimen should be relatively clean and dry. Ink may be applied with a gauze pad, a cotton swab, or by immersing the entire specimen into a container of ink. After applying the ink, Bouin’s solution, dilute acetic acid, or methanol is applied. These act as mordants and help both to fix the ink to the tissue and to prevent it from dissolving in formalin. Bouin’s should not be used prior to frozen section because it may prevent good adherence of tissue to the slide. The inked surfaces are blotted dry before cutting the specimen to prevent artifactual ink on interior surfaces. Multicolored inks are available for orientation of complicated specimens.


Margins are sometimes stapled. The staples cannot be removed without shredding the tissue. The staple line can be carefully cut away as close as possible to the staples and the next closest tissue taken as the margin. Sections that contain staples should never be submitted for histologic processing as the staples will damage or destroy microtome blades and the tissue adjacent to the staple cannot be cut for examination.












Multiple Lesions


Occasionally multiple gross neoplastic lesions will be found in a specimen. It is important for both diagnosis and prognosis to determine whether these lesions represent (1) the same lesion with a microscopic interconnection between the two gross lesions; (2) a primary tumor and a metastasis; or (3) two independent neoplasms. Each lesion is sampled separately and special studies taken as indicated. Always submit a section of tissue between two (or more) lesions to evaluate whether they are truly separate or interconnected.









Missing Specimens


On rare occasions, clinicians believe that a specimen should have been received by the pathology department, but there is no record of the specimen. The most likely possibilities are the following:



• The specimen never arrived in pathology. The specimen may have been left in a clinic or be in transit.



• The specimen is mislabeled. The patient name may be incorrect or may have been accessioned incorrectly (e.g., the first name is used as the last name).



• The specimen may be included with another specimen from the same patient, possibly from a different day or different procedure.


Rarely, a specimen container is received but appears to be empty. The container must be carefully examined, including the lid, as small specimens may stick to the sides or top of the container. If there are multiple parts to the specimen, the missing specimen may have been included in one of the other parts. If the specimen cannot be found, the clinician submitting the specimen must be contacted the same day. Document this contact in the report. The container should be saved until the issue is resolved with the clinician. It may be possible to recover specimens mislaid in the clinician’s office or the clinician may decide to rebiopsy and submit additional tissue.


Specimens are rarely lost after they have been accessioned in a pathology department. Potential reasons for a specimen not being in the usual location are the following:



• The case was set aside because of infectious precautions.



• The specimen was inadvertently discarded. It may be useful to save the waste containers from the gross processing room for an extra day to allow for recovery of lost specimens (or cassettes) if necessary.


Cassettes are also rarely lost before being received by the histology laboratory. Usually the cassette failed to go into the container for processing and was placed somewhere else. The container for sharps, the original container (if not all the tissue was submitted), sinks, and waste containers are the most likely locations.


Occasionally the cassette will be present but without tissue. Either the cassette was not properly closed and opened during processing or the fragment was small enough to slip through the holes. The latter can be avoided by always wrapping small specimens in lens paper.












GENERAL PRINCIPLES OF GROSS DESCRIPTIONS


The ability to accurately examine, describe, and process gross specimens is one of the most important skills of the pathologist. Based on keen observation and detailed dissection, the precise microscopic sections are taken that yield important diagnostic and prognostic information for patients. Without these skills, many diagnoses will be left in the formalin jar. The most skilled microscopic examination cannot overcome an inept gross one.


One study revealed that gross reexamination of mastectomies and sampling of additional tissue resulted in 18% of the specimens having diagnostic discrepancies, as compared to the original diagnosis.1 Almost half of the discrepancies were considered major (new diagnosis of cancer, different TNM stage, or new information leading to additional diagnostic or therapeutic procedures). In contrast, a slide review only revealed major diagnostic discrepancies in 1% of cases. Many of the errors in grossing occurred in the first few months of residency training. In this study, careful gross examination was more important than the review of glass slides for the prevention of errors.


The gross description provides a permanent record of all pertinent information regarding a specimen, including the information provided by the submitting clinician, procedures taking place during operating room consultations, the description of the specimen as it was received and observations after dissection, disposition of all tissues submitted for special studies or for research, and a description of the microscopic sections taken.


In some cases, for routine specimens, standard descriptive text can be used and specific descriptors added as appropriate. Standardization can reduce the number of errors. However, the use of such forms should never substitute for a careful gross examination or a specific description of unusual specimens or unusual findings.


Accurate and complete descriptions are very important for the following reasons:



• Diagnosis: Gross descriptions provide important diagnostic information that is used for staging and prognosis. Examination of glass slides alone cannot always provide information about the size of tumors, multiple tumors, distance from margins, or number of lymph nodes examined.



• Correlation: Good gross descriptions allow the pathologist to correlate microscopic findings with the gross findings. Artifacts (e.g., ink present on tissue not at a margin) or errors (e.g., cassettes labeled with the wrong number) can be detected if there are discrepancies between the gross description and what is present on the glass slide.



• Documentation: Each specimen and the condition in which it arrived must be carefully documented for medical and legal purposes. The gross description is the only record of what was received in the department.



• Training: Accurate gross descriptions reveal the strengths and limitations of the gross examination as compared to microscopic examination. For some specimens (e.g., colon carcinoma) almost the entire diagnosis can be made grossly. This skill is especially important for operating room consultations in which the pathologist must be able to rapidly select the tissue most likely to reveal important diagnostic information. In some cases a good gross examination can yield more information than a frozen section diagnosis.






Gross Descriptions


A good gross description has the following qualities:



• Succinct and to the point. The important information can usually be captured in a few sentences. Long, rambling descriptions are often poor, because important information is buried in, or replaced by, irrelevant details.



• Good organization. Information is easily overlooked if it is not readily accessible and in the right anticipated location.



• Adequate dissection. A specimen cannot be described accurately until after it has been completely dissected and examined. Initial impressions often change after a thorough examination. Important findings and measurements can be recorded in a notebook to aid in dictation after the specimen has been dissected. This practice also provides a backup gross description if a transcription is lost.



• Standardization. Standardization minimizes the risk of omission of important information. Creative dictations should be reserved for the very unusual or complicated specimen. Sample dictations for all large specimens are included in Section Two.



• Diagrams. Diagrams of complicated specimens are helpful to show the site of tissue blocks. Some departments make use of photocopies of gross specimens for this purpose.2 Photographs can also be used.3










Formatting the Gross Description


Even the most complex resections (e.g., extrapleural pneumonectomies, complex hemipelvectomies with multiple organs, Whipple pancreaticoduodenectomies, “living autopsies”) can be clearly described and sampled, if the specimen is approached systematically.


There are six components to a gross description:



1. The first part documents the patient’s name, the specimen label, whether it was received fresh or in a type of fixative, and anatomic structures present in the specimen (with dimensions and weight as appropriate).



2. The second part begins the description of the main pathologic findings that caused the specimen to be resected (type of lesion, size, relationship to normal structures and margins, etc.).



3. The third part describes any secondary pathology not described in the second part (e.g., incidental polyps, a second smaller lesion, diverticula, etc.).



4. The fourth part describes any other normal structures not conveniently fit into the first sentence (e.g., length and diameter of ureters from a bladder resection).



5. The fifth part lists frozen sections, photographs, radiographs, and any other special studies that were done. Note whether the margins were inked and if they are en face or perpendicular.



6. The sixth part is a list of all the cassettes and the types of tissue sampled.






The first part: label, fixative, structures present


The gross description starts by documenting how the specimen was labeled and whether it was fresh or in fixative. Specimens first seen as an operating room consultation are dictated as they were received there. For example:



“Received fresh labeled with the patient’s name and unit number and ‘Ascending colon’ is…”



Or



“Received in formalin labeled with the patient’s name and ‘PNBX’ is...”



Special note should be taken of specimens that are identified in unusual ways:



“Received fresh in an unlabeled container hand-carried by Dr. G. Smith and identified as belonging to the patient, is...”



The remainder of the first sentence documents all of the components of the specimen. In order to keep the dictation clear, measurements can be placed in parentheses. For example:



“Received fresh labeled with the patient’s name and unit number and ‘MRM’ is a 563 gram left modified radical mastectomy specimen (15 × 12 × 4.5 cm) with a white/tan skin ellipse (14 × 12 cm) and with attached axillary tail (6 × 5 × 4 cm).”



Or



“Received fresh labeled with the patient’s name and unit number and ‘Colon’ is a right colectomy specimen consisting of terminal ileum (5 cm in length × 3 cm in circumference), cecum and ascending colon (30 cm in length × 6 cm in circumference), and appendix (7 cm in length × 0.8 cm in diameter).”










The second part: principal pathologic finding


The second sentence starts the description of the main pathological findings. For example:



“There is an ulcerated tan/pink lesion (5 × 4 × 3 cm in depth) with raised serpiginous borders 7 cm from the proximal margin and 22 cm from the distal margin. The lesion grossly extends through the muscularis propria and into pericolonic soft tissue and is present at the serosal surface.”



Or



“There is a 4 cm well healed surgical scar in the outer upper quadrant, 5 cm from the unremarkable nipple (1.0 × 0.9 cm). 2 cm deep to the scar there is a biopsy cavity (4 × 3 × 2 cm) filled with red/brown organizing thrombus. The cavity is surrounded by firm white tissue, 0.2 to 1.0 cm in thickness, but no residual tumor is identified grossly. The cavity is 1 cm from the deep margin which is a smooth fascial plane.”



Dictate gross observations, not what was done with the specimen.


Verbose:



“Upon opening the colon longitudinally with a pair of scissors, it can be seen there is a 4 cm polypoid firm mass. On careful serial sectioning it can be seen to extend through the muscularis propria into pericolonic fat...”



Better:



“There is a 4 cm polypoid firm mass that extends through the muscularis propria into pericolonic fat...”



A pathology report should not read like an operative note. In the words of Jack Webb, “the facts, ma’am, just the facts.” It can be assumed that the colon was opened, a lesion was observed, and it was carefully sectioned.


However, there are specimens for which it will be necessary to stress an important negative finding in spite of meticulous dissection:



“No lymph nodes are found in the area designated by the surgeon as the axillary tail after careful palpation, overnight Bouin’s fixation, and 0.1 cm sectioning.”










The third part: secondary pathologic findings


After the main lesion has been dictated, all secondary lesions are dictated. This description always includes the relationship of multiple lesions to each other.



“3 cm proximal to the ulcerated lesion is a tan/pink, soft, villous polyp (3.0 × 2.0 × 2.0 cm) with a stalk (1.0 cm in length × 0.4 cm in diameter).”










The fourth part: lymph nodes, incidental findings, normal structures


Normal structures need not be dictated in detail. A pathologist or pathology assistant must be able to recognize what is normal and need not elaborate on these findings in the gross description. Summary statements are made such as “the remainder of the colonic mucosa is unremarkable” or “no other lesions are present.” On the other hand, when there is an abnormality, this finding is described: “the colonic mucosa is dusky red” or “the remainder of the breast parenchyma consists of firm white fibrous tissue with numerous blue dome cysts.” This section may also include additional measurements or documentary facts not comfortably fit into the first sentence:



“Also received is a separate fragment of yellow/white adipose tissue (4.0 × 3.5 × 2.0 cm) without gross lesions.”










The fifth part: special methods


Routine procedures (fixing the specimen overnight in formalin or serially sectioning the breast) do not need to be specified. However, all procedures that are included in billing, in particular decalcification, must be specified. All non-routine procedures and special fixatives must also be stated. This will be the only record of what was done with the tissue and what is available for special studies. For example:



“A frozen section was performed on the tumor and the bronchial resection margin.”




“The bone is fixed in formalin and then decalcified.”




“Photographs and radiographs are taken. Portions of the tumor are fixed in Zenker’s, B Plus, and Bouin’s solutions and are snap-frozen. Samples are taken for cytogenetics, and electron microscopy. Tumor (1 × 1 × 1 cm) and normal fat (1 × 1 × 1 cm) are given to Dr. Strangelove for special studies.”



It is also helpful to state for some specimens (especially diagnostic breast biopsies) whether or not all of the tissue has been submitted. For example:



“All of the tissue is submitted for histologic examination.”




“Seventy percent of the tissue is submitted for histologic examination including all fibrous tissue.”




“The entire lesion and representative normal tissue are submitted for histologic examination.”










The sixth part: microscopic sections


The final section of the gross description is a list of each cassette and the tissue in the cassette, if cassettes contain different types of tissue.


No new information should be included in the list that is not in the gross description (e.g., cassette number A23 should not be “nodule found upon further sectioning” unless it has been described previously). Also included is the number of fragments in the cassette (helpful for the person embedding the tissue and sometimes in identifying possibly misidentified cassettes), the type of fixative (if not formalin), and whether all or only a portion of the tissue has been submitted. This can be denoted by:



RSS: representative sections submitted. Additional tissue of this type could be submitted.



ESS: entire specimen (or designated portion of specimen) submitted. This indicates that no more tissue of this type can be submitted.


Groups of cassettes can be dictated together if they all contain the same category of tissue. For example:



Cassettes #A21-23, one lymph node per cassette, 6 frags, ESS.


The following are examples of how cassettes from different cases might be dictated:



Punch biopsy of skin:


Cassette A1: 1 fragment, ESS.






Basal cell carcinoma, small skin ellipse:


Cassette A1: cross sections of lesion, 2 fragments, ESS.



Cassette A2: ellipse tips, 2 fragments, ESS.






Prostate, TURP:


Cassettes A1 - 6: multiple fragments, ESS.






Esophageal carcinoma resection:


Cassettes A1-3: Tumor including deepest extension and deep margin, 3 fragments, RSS.



Cassette A4: Proximal margin, perpendicular, 1 fragment, RSS.



Cassette A5: Distal margin, perpendicular, 2 fragments, RSS.



Cassette A6: Proximal granular pink mucosa, 2 fragments, RSS.



Cassettes A7-11: Ten lymph nodes, two per cassette, 10 frags, ESS.





If focal lesions are present, the cassettes containing the lesion must be specified, as the gross lesion may not be apparent on microscopic examination or may not be present on the initial slides prepared.



Thyroid resection:


Cassettes A1-4: well circumscribed nodule, 8 frags, ESS.



Cassettes A5-6: representative sections of normal-appearing thyroid, 2 frags, RSS.
















An Example of a Gross Description






The first part


Received fresh labeled with the patient’s name and unit number and “Colon” is a segment of colon (30 cm in length × 8 cm proximal circumference and 5 cm distal circumference) with attached mesentery (30 cm × 5 cm) with a suture indicating the proximal margin.









The second part


A centrally ulcerated, firm, tan/pink tumor (4.0 × 3.5 × 2.0 cm) with raised serpentine borders occupies approximately 90% of the colon circumference. The residual lumen is approximately 0.5 cm in diameter and the proximal bowel is markedly dilated. The tumor grossly extends through the muscularis propria into pericolonic fat and is 0.5 cm from the serosal surface, which is inked. The tumor is 5 cm from the distal margin and 19 cm from the proximal margin.









The third part


A sessile, firm, tan/pink smoothly lobulated polyp (1 × 1 × 0.8 cm), is located 2 cm distal to the tumor and 1 cm from the distal margin. The intervening mucosa is normal in appearance.









The fourth part


Approximately 30 diverticula are noted in the remainder of the colon, which is otherwise unremarkable. There are fourteen fleshy, tan lymph nodes in the pericolonic fat, the largest measuring 0.6 cm in greatest dimension.









The fifth part


The specimen is photographed. Tumor (1× 1× 1) is given to Dr. Brown for special studies.









The sixth part






Cassettes A1 and 2: Tumor and serosal surface, 2 frags, RSS.



Cassettes A3 and 4: Tumor and normal colon, 3 frags, RSS.



Cassette A5: Polyp, 2 frags, ESS.



Cassette A6: Distal margin, perpendicular, 1 frag, RSS.



Cassette A7: Diverticula, 2 frags, RSS.



Cassette A8-14: Lymph nodes, 2 per cassette, 14 frags, ESS.












Components of the Gross Description


Specimens have dimensions of size and weight and features such as color, shape, smell, texture, and consistency. All of these are used to paint a picture for readers of the pathology report and to capture important gross features of pathologic processes.






Measurements


Measurements are in centimeters and fractions of centimeters and expressed as numbers (e.g., 3.5 cm, not “three and a half cm”). They should be as accurate as they need to be. Tumor sizes are measured to the nearest millimeter (not rounded off) as these sizes will be used for staging and prognosis. On the other hand, the dimensions of tissues that contract (e.g., colon segments) or that are highly compressible (e.g., lung) cannot be measured as precisely. Include the dimension being measured when appropriate:



Imprecise: “the colon measures 5 cm × 2 cm.”




Accurate: “the colon measures 5 cm in circumference × 2 cm in length.”



Or



Imprecise: “received is a skin ellipse measuring 2.5 × 3.0 × 1.0 cm.”




Accurate: “received is a skin ellipse measuring 2.5 × 3.0 × 1.0 cm (depth).”



Fragmented specimens can be measured in aggregate. In selected cases it is appropriate to indicate the size of the largest fragment (e.g., fragmented tumors) or a range of sizes.


Do not over-measure normal structures (e.g., give seven dimensions of a normal cervix) or under-measure important ones (e.g., describe multiple tumors as “several” or “large”).


Do not use analogies for size (e.g., grapefruit size, the size of a child’s fist, the size of a baseball). While picturesque, they are imprecise and cannot be used for tumor staging.


Measurements can also change over time. Colon segments contract and need to be measured as soon as possible after surgical removal.4 Lungs deflate. Tissues also shrink after fixation and should be measured when unfixed.


It is preferable to always report sizes in centimeters in the final report. It is easy for millimeters (“mm”) to mistaken for centimeters (“cm”) in typing and proofreading. If centimeters are always used, one can immediately recognize any size in millimeters as an error.









Numbers


Be specific about numbers by giving an accurate count or at least an estimate.



Imprecise: “There are several gallstones.”




Accurate: “There are three gallstones” or “There are approximately 30 gallstones.”










Weight


Weight is expressed in grams. All solid organs (lungs, spleens, hearts, kidneys, adrenals, thyroids, prostates, transurethral resections of the prostate), mastectomies, and reduction mammoplasties are weighed before fixation. Parathyroid adenomas, adrenal tumors, and some sarcomas are weighed, as this information may be useful for either diagnosis or prognosis.









Colors


Color can be helpful in describing a specimen, especially if the normal color of the tissue or organ has been altered.5 Few specimens have pure colors. However, instead of using “ish” words (e.g., reddish, brownish), combinations of colors can be used to express the fact that the specimen varies slightly in color (e.g., red/brown, white/tan). Don’t get carried away. Almost all specimens are “gray/white to pink/tan to yellow/orange to red/brown with focal lighter and darker areas.”


Colors are very important when describing small biopsies. Blood is usually red/brown and tissues are usually white/tan. If one of three fragments grossly looks like blood clot this will correlate with only two tissue fragments along with disaggregated blood cells on the slide. Colors due to increased blood flow or congestion (e.g., in vascular lesions or inflammatory carcinoma of the breast) are often lost once the blood supply is terminated during excision.


Some tumors, tissues, or pathologic processes have very characteristic colors (Table 2-1).


TABLE 2–1 CHARACTERISTIC COLORS OF PATHOLOGIC PROCESSES






	PATHOLOGIC PROCESS

	COLOR






	Renal cell carcinoma (clear cell type)

	Golden yellow and hemorrhagic






	Normal adrenal or adrenal cortical lesions

	Orange-yellow






	Xanthogranulomatous inflammation (xanthos = yellow in Greek)

	Yellow






	Cirrhosis (kirrhos = orange-yellow in Greek)

	Yellow






	Steroid-producing tumors

	Often pale or bright yellow






	Chloroma or any purulent exudate (chloros = green in Greek)

	Green






	Prior hemorrhage with oxidation of blood

	Green (e.g., in synovial tissue in hemochromatosis or PVNS)






	Ochronosis (ochros = pale yellow in Greek)

	Black or brown






	Endometriotic (chocolate) cyst

	Brown






	Melanoma (if pigmented) (melas = black in Greek)

	Black






	Melanosis coli

	Black mucosa






	Anthracotic pigment (anthrax = coal in Greek)

	Black






	Blue dome cysts of the breast

	Dark blue or black






	Gout or chondrocalcinosis

	Chalky white






	Pheochromocytoma (phaios = dusky + chromo = color in Greek)

	White to tan – chromaffin reaction changes color to mahogany brown to black or purple














Consistency


This can be a helpful descriptor in communicating whether or not there is a malignant lesion present. Fortunately for pathologists, most tumors incite a desmoplastic response and are harder than the surrounding tissue. In contrast, tissues that are soft or rubbery are less likely to contain malignant tumors. However, tumors that occur in tissue that is normally firm, such as prostate, can be very difficult to detect grossly. Other tumors, such as some lobular carcinomas of the breast, can be associated with a minimal desmoplastic response and may not form a palpable mass.


Tumors after treatment often become softer and more difficult to define grossly. It is often necessary to determine the site of the tumor prior to treatment to guide tissue sampling.


Necrotic areas are usually soft and friable. Papillary tumors are also often soft and can be mistaken for necrosis.









Shape and texture


Malignant processes (but also many inflammatory processes) usually have infiltrative borders and irregular or difficult to define shapes whereas lesions with well defined shapes and borders are less likely to be malignant. Tumors usually efface the underlying tissue planes and textures. Useful terms are listed in Table 2-2.


TABLE 2–2 USEFUL TERMS FOR DESCRIBING SHAPE AND TEXTURE






	SHAPE OR TEXTURE

	EXAMPLE(S)






	Well-circumscribed or pushing borders

	Fibroadenoma, mixed tumor, hamartoma






	Irregular or spiculated borders

	Invasive carcinomas, surgical scars






	Jagged or notched borders

	Cutaneous melanoma






	Serpiginous borders (winding, snake-like)

	Mucosal shape of colon carcinoma






	Smoothly lobulated

	Lipoma






	Bosselated (rounded protuberances)

	Bone in degenerative joint disease






	Verrucous (wart-like)

	Cutaneous condyloma






	Papillary

	Bladder tumors, papillary renal cell carcinoma






	Villous (slender projections)

	Villous adenoma of the colon






	Eburnated (like ivory)

	Exposed polished bone surface after loss of cartilage in degenerative joint disease






	Velvety

	Normal gallbladder mucosa






	Pedunculated (with a stalk)

	Some colon polyps, achrocordon






	Sessile (broad-based)

	Some colon polyps






	Macule (flat lesion)

	Lentigo, café-au-lait spot






	Papule (raised lesion)

	Mole






	Friable (soft and falling apart or crumbly)

	Papillary renal cell carcinoma, necrotic tumors






	Excrescence (an irregular outgrowth)

	Carcinoma invading through skin






	Fimbriated (fringe-like)

	The normal end of the fallopian tube






	Exophytic (projecting out from a surface)

	A papilloma in a duct






	Endophytic (projecting within a space)

	Inverted papilloma






	Scabrous (covered with small projections and rough to the touch)

	Pleural plaque






	Papyraceous (like parchment or paper)

	Fetus papyraceous – a fetus found within the placental membranes of a twin







Pathologists have traditionally used food analogies to describe specimens.6 Gross descriptions can be embellished with the terms presented in Table 2-3. However, “serially sectioned” is preferred to “bread-loafed.”


TABLE 2–3 FOOD-RELATED TERMS






	FOOD-RELATED TERM

	PATHOLOGIC PROCESS






	Currant jelly

	Postmortem blood clot






	Chicken fat

	Postmortem blood clot






	Sugar-coated spleen

	Perisplenitis






	Chocolate cyst

	Endometriotic cyst






	Unripe pear or waterchestnut

	Gritty consistency of breast cancer






	Grape vesicle

	The villi of a hydatidiform mole






	Sago spleen (sago is a pearly starch [e.g., tapioca] made from the sago palm)

	Miliary nodules of amyloidosis






	Strawberry gallbladder

	Cholesterolosis






	Nutmeg liver

	Chronic congestion






	Apple-core lesion

	An obstructing colonic adenocarcinoma (as seen on x-ray)






	Rice bodies

	Loose bodies in a joint






	Lardaceous spleen

	Amyloidosis






	Fish-mouth stenosis

	Rheumatic heart valve






	Vegetation

	Thrombus on a heart valve






	Caseous necrosis

	Cheese-like material (especially in tuberculous granulomas)







Fluids can be described with the terms presented in Table 2-4.


TABLE 2–4 DESCRIPTIVE TERMS FOR FLUIDS






	DESCRIPTIVE TERMS FOR FLUIDS

	QUALITY OF FLUID






	Viscous

	Thick






	Serosanguinous

	Serum tinged with blood (also spelled serosanguineous)






	Serous

	Like serum – watery






	Mucinous

	Thick and sticky or gelatinous






	Tacky

	Sticky (e.g., silicone gel)






	Suppurative

	Green thick exudate














Smell


Fortunately, few surgical specimens have prominent odors. However, this is an important aspect to report because it usually indicates decomposition of the tissue. Sending tissue for cultures should be considered unless infection has already been documented. A foul smell may indicate decomposition within the patient (e.g., a necrotic bowel) or inappropriate delayed handling of a specimen (e.g., a fresh specimen left overnight without refrigeration).












Be Brief, But Be Precise!


Descriptions should be simple and direct and use the minimum amount of words necessary to convey a clear idea of the specimen.












Grossly Recognizable


If a structure can be identified (e.g., an appendix, gallbladder, lung), dictate it as such.



Verbose: “Received is a grossly recognizable gallbladder...”




Precise: “Received is a gallbladder...”



On the other hand, if the specimen is a portion of a structure that cannot be unequivocally identified, use “grossly consistent with.” For example:



“Received labeled ‘gallbladder’ is a 3 × 1 × 0.2 cm (wall thickness) portion of velvety pink mucosa grossly consistent with the wall of a gallbladder...”










Seen, Felt, Palpated, Found


Just state the facts, not how they were observed.



Verbose: “After sectioning the axillary fat, five lymph nodes are found which are firm upon palpation...”




Precise: “There are five firm lymph nodes in the axillary fat...”










Avoid Chains of Single Fact Sentences When They Can Be Condensed into a Single Sentence






Verbose: “The specimen is received labeled with the patient’s name. It is also labeled with the unit number. It is received fresh. It is a right modified radical mastectomy. It measures 15 × 14 × 6 cm. There is an attached axillary tail. The axillary tail measures 6 × 4 × 2 cm. The entire specimen weighs 182 gm. The white/tan skin ellipse is 13 × 11 cm. The nipple is located in the center of the ellipse. There is a 3 cm well-healed surgical scar. It is in the upper outer quadrant. It is 3 cm from the nipple. There is a fibrotic biopsy cavity measuring 3 × 3 × 2.5 cm. It is filled with red/brown friable material. The biopsy cavity is 1 cm from the skin. The biopsy cavity is 2 cm from the deep margin. The deep margin is a smooth fascial plane.”




Precise: “Received fresh labeled with the patient’s name and unit number is a 182 gm right modified radical mastectomy specimen (15 × 14 × 6 cm) with a white/tan skin ellipse (13 × 11 cm) and attached axillary tail (6 × 4 × 2 cm). There is a 3 cm well-healed surgical scar in the upper outer quadrant, 3 cm from the unremarkable nipple (0.7 × 0.6 cm). One cm deep to the scar is a fibrotic biopsy cavity filled with red/brown friable material. The cavity is 2 cm from the deep margin, which is a smooth fascial plane...”










Avoid Making Uncertain Diagnoses


Describe what is seen and do not make uncertain assumptions based on possible diagnoses. Some gross diagnoses will later prove to be incorrect – although with experience this does not happen very often. For example, it may turn out that the enlarged firm lymph node was not “grossly involved by tumor” but actually was fibrotic or fatty. Recognize the difference between terms that are diagnostic and terms that are descriptive (Table 2-5).


TABLE 2–5 DIAGNOSTIC VERSUS DESCRIPTIVE TERMS






	DIAGNOSTIC/INTERPRETIVE TERMS

	DESCRIPTIVE TERMS






	Carcinoma

	Mass






	Hemorrhagic

	Red, brown






	Necrotic

	Soft, friable (papillary tumors are often mistakenly thought to be necrotic due to their soft consistency)






	Purulent

	Green, foul-smelling






	Malignant

	Irregular border, hard






	Mucinous

	Sticky, viscous






	Invasive

	Irregular






	Fat necrosis

	Yellow, chalky







In the completed pathology report, the gross description and the microscopic diagnosis should be in agreement. Non-pathologists often do not realize that the gross description is not based on microscopic findings. If clinicians read that there is an involved lymph node in the gross description, but there is no mention of it in the final diagnosis, it will raise doubts about whether or not that node was forgotten in the final report. These inconsistencies should be corrected in the gross description or avoided initially. For example, it is just as accurate to describe a “2 cm firm white lymph node” and leave the diagnosis of tumor to the microscopic slides. Similarly, the final number of lymph nodes reported should ultimately correspond to the number of lymph nodes described grossly.





















A CLASSICAL INTERLUDE


Many medical terms are derived from Latin or Greek and may be used in their singular and plural forms. The following are facts about forming plurals from Latin words:



• It is very complicated and requires detailed knowledge of the root word and its origin.




• It is better to look up a word than to guess the form of the plural as you will probably be wrong and may be scorned by those who study ancient languages. For example, Latin scholars cringe at “octopi” as the correct plural form is “octopodes.” Octopus is not a Latin word of the second declension, but a Latinized form of the Greek word oktopous (see how complicated it can get?). Since platypus is from the Greek word platypous (i.e., platys broad or flat + pous foot), one could reason that the correct plural is platypodes and not platypi. Just to be safe, if you should be so lucky as to have more than one, platypuses is acceptable.



• In some cases, more than one answer can be correct. For many words, the English “s” ending is acceptable or preferred. For example, the correct plural form of specimen is specimina – but “specimens” is the common usage.


Table 2-6 presents the most common types of Latin plural endings and typical examples used in pathology.




TABLE 2–6 LATIN SINGULAR AND PLURAL ENDINGS


[image: image]




Virus has no plural form in Latin. Its original meaning was a toxic agent that was an uncountable entity and, therefore, did not require a plural form. The correct word for more than one virus in its modern sense is viruses.


Carcinoma, sarcoma, lymphoma, and stoma are Greek words and the appropriate ending would be “ata.” However, the English “s” ending is commonly used.


The word epithelium is derived from the Greek epi (upon) and thele (nipple). It originally referred to the skin covering the nipple. Therefore, related terms such as mesothelium and urothelium are technically misnomers. However, since only Greek scholars would likely find this confusing, the terms will probably not be changed.









SELECTION OF TISSUE FOR MICROSCOPIC EXAMINATION


Tissue is selected for microscopic examination to document:



• All lesions. If multiple similar lesions are present, tissue between the lesions is submitted to determine whether the lesions are separate or interconnected. The best section to demonstrate pathologic features should be taken, after complete dissection and examination of the specimen.



• Lesional tissue placed in special fixatives for histologic examination (e.g., B-plus).



• Representative sections of all normal structures not included in other sections. Random sections (equivalent to selecting tissue blindly) should not be taken. If a section is to document a normal structure, the best representative tissue should be taken.



• Lymph nodes.



• All margins when appropriate.



• Frozen section remnants.


Most specimens (including large complicated ones) can be adequately sampled in no more than 20 cassettes.


The ideal number of tissue sections avoids both over- and undersampling:



Oversampling: Wasteful of resources and unnecessarily increases costs.



Undersampling: Important diagnostic or prognostic information may be lost, leading to suboptimal pathologic evaluation.


For some specimens (e.g., TURPs) studies have attempted to define the appropriate amount of sampling (see Chapter 20). Decisions to limit or eliminate tissue sections should be made in the context of such studies. The cost of examining a few more slides may be significant for a pathology department, but trivial in the overall cost of caring for a patient (with surgical costs running into the thousands of dollars) as well as personal costs in morbidity and mortality for individual patients with suboptimal diagnoses.









FIXATION


After the dissection and description of the gross specimen, tissues must be placed in a fixative. Ideally fixation serves to:



• Preserve tissue by preventing autolysis by cellular enzymes and prevent decomposition by the actions of bacteria and molds.



• Harden tissue to allow thin sectioning.



• Devitalize or inactivate infectious agents. However, Creutzfeldt-Jakob cases will remain infectious even in tissue on glass slides unless previously treated with formic acid.



• Stabilize tissue components.




• Enhance avidity for dyes.



However, fixation also has undesirable effects on tissues:



• Alteration of protein structure: Proteins may be cross-linked, charges changed, and/or changes in tertiary structure may occur. This may result in loss of antigenicity that, to some extent, can be reversed by antigen retrieval methods. However, results of special studies based on tissue fixed by one method cannot be extrapolated to tissue fixed by another method (e.g., most immunohistochemical studies are performed on formalin-fixed tissue).



• Solubility of tissue components: Lipids and carbohydrates (e.g., glycogen) are often lost during processing unless special techniques are used.



• Shrinkage of tissue: Most fixatives cause shrinkage of the tissue. If exact measurements are important (e.g., tumor size in breast carcinomas and sarcomas, distance to the distal margin in rectal resections), they should be taken prior to fixation.



• DNA and RNA degradation: Some fixatives (especially those containing picric acid) degrade nucleic acids and must be avoided if studies of nucleic acids are anticipated.


Most fixatives in use are combinations designed to maximize the desirable properties of the fixatives and to minimize the undesirable properties.


Adequate fixation depends upon:















Sufficient Volume


An adequate amount of fixative is usually considered to be 15 to 20 times the volume of the tissue. If a specimen is received in saline, this should be discarded prior to adding fixative. Fixative contaminated with blood or other fluids will be diluted and will not fix tissues well.









Access of Fixative to Tissue


Fixatives penetrate slowly (approximately 0.1 cm per hour). Anatomic barriers (e.g., fascia, capsules) are barriers to fixative penetration and must be incised to allow optimal fixation. Large specimens must be thinly sectioned. Gauze pads can be used to wick fixative around each portion of the specimen and between the specimen and the container. Large flat specimens (e.g., colon segments, stomachs, large skin excisions) can be pinned out on a paraffin block and floated upside down in a container containing fixative. A piece of gauze may be placed between the specimen and the paraffin to wick fixative around the tissue.


If adequate fixation of an entire specimen is difficult or may be delayed, small thin sections of tumor should be taken and fixed separately (“quick fix formalin”). These sections should be cut small enough to fit easily into a cassette to optimize fixation.









Time


Usually 6 to 8 hours is required for adequate fixation in formalin. Other fixatives may penetrate more rapidly or more slowly. Overfixation may result in hard brittle tissue in some fixatives or in loss of antigenicity.









Temperature


Increasing the temperature increases the rate of fixation but also increases the rate of autolysis and must be carefully monitored. Most laboratories fix specimens at room temperature.


















Preservation of Biomolecules for “Cellular Chemistry”


Pathology specimens contain DNA, mRNA, proteins, as well as a multitude of other biomolecules that may be useful for assays leading to disease classification, prognosis, and/or prediction of the response to treatments. The preservation of a biomolecule is dependent upon many factors:



• Patient factors: Disease state, drugs or other treatments (e.g., radiation therapy), etc.



• Surgical factors: Time at which tissue is removed from blood flow (e.g., time of vascular ligation, time of needle biopsy), time the specimen is removed from the patient, exposure to surgical instruments (e.g., cutting, cauterizing), length of time of surgery and time under anesthesia.



• Transport factors: Length of time of transport to the pathology department, condition during transport (e.g., in fresh state, in fixative).



• Pathology factors: Length of time to fixation, thickness of sections and adequacy of fixation, type of fixative, length of time in fixation prior to processing of paraffin blocks, processing protocols (dehydration, clearing, impregnation), type of paraffin, length of time in paraffin, conditions of block storage.


It is likely that different biomolecules will have different requirements for optimal preservation. As assays are developed for patient care, it will be important to determine the important parameters for tissue handling for each specific assay. For example, recommendations have been made for tissues used for HER2/neu tests for breast carcinoma.7 It has been recommended the following times be recorded:



• Ischemic time: The time from removal of the tissue from the body (recorded by the surgeon) to the time the specimen (if large, the specimen must be sliced) is placed in fixative.




• Fixation time: The time the specimen is in fixative. Both overfixation and underfixation can alter biomolecules.


When these times are out of the range used for specimens to develop the assay in question, then the reliability of the assay results will be in doubt.


Unfortunately, there are few studies that clearly measure changes in specific analytes related to the numerous variables in tissue handling. Such studies are necessary before instituting costly changes to the routine practice of pathology (especially in light of the fact that fewer than 0.1% of all pathology specimens will likely undergo molecular testing). Although standardization of all specimen processing is a laudable goal, it is unlikely to be achievable. For assays critical for patient care, it would be more practical to devise ways to identify, remove, and process tissue specifically for the assay in designated patients. Finally, there is always a need to demonstrate that costly and difficult-to-perform assays are superior to standard methods of pathologic analysis (sadly, something that is infrequently done).8-11









Types of Fixatives


Choice of fixative may limit the opportunities for other special studies. Before fixing tissue, consideration should be given to cytogenetic (cell culture) studies and frozen tissue (RNA and DNA analysis), which require, or are best performed on, unfixed tissue. Flow cytometry is optimally performed using fresh tissue but can be performed on fixed tissue.


Special gloves (e.g., nitrile gloves) should be worn when handling fixatives or fixed tissues. Latex gloves offer protection from biohazards when handling fresh tissues but do not protect against absorption of chemicals.






Formalin (Clear)






Composition: 10% phosphate-buffered formalin (formalin is 40% formaldehyde in water, therefore 10% formalin is 4% formaldehyde). Formalin that is unbuffered degrades rapidly and does not preserve nucleic acids well.



Indications: Formalin can be used for the routine fixation of all specimens.



Advantages: Formalin is the standard fixative of most pathology departments and has been used in many studies of special stains and immunohistochemistry. It fixes most tissues well and is compatible with most histologic stains. Tissue can be preserved in formalin for many months. Formalin is necessary to see the lacunar cells of the nodular sclerosing variant of Hodgkin’s disease and may be used for a portion of the tissue if this diagnosis is suspected.



Disadvantages: Fixation occurs due to cross-linking of proteins. Cross-linking occurs over time; therefore even small specimens (e.g., core needle biopsies) need to fix for a minimum of 6 to 8 hours. Overfixation (over many days to weeks) can diminish immunoreactivity. To some extent this is reversed by antigen retrieval methods. Modifications adding zinc may also preserve antigenicity. Because of the slower fixation time in comparison to other fixatives, fine bubbling of nuclei may occur due to chromatin coalescence. Formalin penetrates tissue at about 0.4 cm each 24 hours. Formalin will dissolve uric acid crystals. Such specimens should be fixed in absolute alcohol. Calcifications in the breast can also dissolve if fixed over 24 hours.


The major toxic effects of acute exposure are eye, upper respiratory tract, or dermal irritation. Very high levels can cause pulmonary edema, hemorrhage, and death in laboratory animals. Formaldehyde has been classified as a human carcinogen by the International Agency for Research on Cancer (IARC). Epidemiologic studies have shown increased rates of certain cancers in pathology workers, embalmers, and industrial workers exposed to formaldehyde. However, it remains unclear whether formaldehyde is the causative agent in these cases.


Most people can smell formaldehyde at levels of 0.1 to 1.0 ppm. These are levels at which irritant effects occur and indicate that exposure should be reduced.12 However, smell adapts quickly and is not a reliable method to determine whether formaldehyde vapors are present.


Exposure to formaldehyde must be kept within federal and state limits (see www.osha.gov/ for federal regulations). Exposure to formaldehyde can be monitored using individual badges and may be appropriate for individuals with possible exposure to high formaldehyde levels.


Although legal regulations only apply to workplaces, it is not advisable to release specimens to patients in formalin (see “Returning Specimens to Patients”).13-15









Non-Formalin Fixatives






Composition: Variable – many are alcohol based. The ingredients of proprietary solutions may not be available.



Indications: May be used to avoid formaldehyde or to fix tissues for molecular protocols (see cgap-mf.nih.gov/ for the use of 70% ethanol fixation for molecular studies).



Advantages: Most are not hazardous, do not require monitoring, and can be disposed into the general sewer system. Although the purchase cost may be higher than formalin, this expense may be offset by cheaper disposal. Some types may be superior for immunoperoxidase studies because proteins are not cross-linked.



Disadvantages: Time of fixation may be critical with under- and overfixation leading to suboptimal results. Penetration into larger or fatty specimens may be slow. Nuclear and cytologic detail may not be as good as with formalin and other traditional fixatives. Some of these fixatives may not be optimal for estrogen and progesterone immunoperoxidase studies.










Bouin’s solution (Yellow)






Composition: Picric acid, formaldehyde, and acetic acid.



Indications: Any tissue (but especially small biopsies).



Advantages: Fixation in Bouin’s will result in sharp H&E staining and is preferred by some pathologists. Bouin’s fixation can facilitate finding small lymph nodes. The nodes will remain white and the fat is stained yellow. Prolonged fixation can be used to decalcify tissue.



Disadvantages: Tissues will become quite brittle and should not be fixed for over 18 hours. Tissues can be transferred to ethanol to avoid this. Large specimens should not be fixed in Bouin’s as it will color the entire specimen yellow and it will be difficult to see details grossly. Red cells will be lysed and iron and small calcium deposits dissolved. Immunoperoxidase studies performed on tissues fixed in Bouin’s may be less sensitive. Picric acid can cause degradation of DNA and RNA and may interfere with the use of tissues for special studies requiring intact DNA, such as PCR (polymerase chain reaction).



Picric acid is an explosive if dry and must be kept moist!










B-Plus (Clear)






Composition: Buffered formalin with 0.5% zinc chloride.



Indications: Used for the routine fixation of lymph nodes, spleens, and other tissues if a lymphoproliferative disorder is suspected.



Advantages: B-Plus gives rapid fixation with excellent cytologic detail similar to that achieved with the mercury containing fixative, B-5. Antigen preservation for lymphoid markers is excellent. No special fixation times, washing, or disposal procedures are required, other than those used for formalin.



Disadvantages: This fixative has the same disadvantages as other formalin-based fixatives.









Zenker’s acetic fixative (Orange)






Composition: Potassium dichromate, mercuric chloride, and acetic acid.



Indications: May be used for bone marrow biopsies. Requires between 8 and 12 hours for decalcification and optimal cytologic preservation. Soft tissue tumors suspected of having muscle differentiation (cross-striations are especially well preserved) may be fixed for four hours.



Advantages: Rapidly fixes tissues with excellent histologic detail. Zenker’s will slowly decalcify tissues. Can be used to demonstrate a chromaffin reaction in pheochromocytomas because of the potassium dichromate but may be less sensitive than solutions not containing acetic acid (see Chapter 11). Sometimes preferred for bloody specimens, as red blood cells will be lysed.



Disadvantages: Penetrates poorly. Fixation for longer than 24 hours may cause the tissue to become brittle. The tissue can be transferred to formalin to avoid this. Erythrocytes are lysed and iron may be dissolved. Tissues are rinsed in a water bath and then washed for several hours in tap water (bone marrows ≥1 hour; soft tissue tumors ≥4 hours) after fixation to remove mercury precipitates before processing. Tissues cannot be overwashed. There is poor antigen preservation for immunohistochemistry and Zenker’s interferes with chloroacetate esterase activity. Special procedures for disposal are required due to the presence of mercury. Mercury containing fixative will corrode metal.



Caution: Do not allow contact with skin – contains mercury!










Glutaraldehyde (Clear)






Composition: Glutaraldehyde, cacodylate buffer



Indications: Tissues to be preserved for electron microscopy



Advantages: Excellent preservation of ultrastructural cellular detail



Disadvantages: Penetrates slowly and poorly. Tissues must be minced into small cubes and fixed rapidly. Refrigeration is required for storage. Can result in false positive PAS stains.









Alcohol (Clear)






Composition: Ethanol and methanol rapidly displace water and denature protein.



Indications: Synovial specimens if gout is suspected. Urate crystals will be dissolved by water-containing fixatives (e.g., formalin). The tissue is fixed in 100% alcohol for non-aqueous processing and H&E and Wright stains. Smears, touch preps, and frozen sections are fixed in methanol before staining.



Advantages: Many antigens are preserved well. Most do not require special disposal methods.



Disadvantages: Alcohol dissolves lipids and penetrates poorly. Fixation times must be carefully monitored (for both under- and overfixation). Ethanol and methanol will shrink and harden tissue left in these fixatives over time. This is not a problem with alcohol-based fixatives such as methacarn.












Decalcification


Bone and other calcified tissues (blood vessels with calcified plaques, some teratomas, intervertebral discs, some meningiomas, some ovarian tumors, calcified infarcted epiploic appendages, etc.) must have the calcium removed in order to allow the specimen to be sectioned. Some fixatives (e.g., Bouin’s and Zenker’s) will both fix and decalcify tissues. Other decalcifying agents are not fixatives and tissues must be fixed first before using such agents. Small specimens only require 1 to 2 hours whereas femoral heads may require 1 to 2 days. Large calcified structures should be sectioned with a bone saw prior to fixation and decalcification.


Prolonged decalcification will adversely affect histologic detail and preservation of some nuclear antigens, especially ER, PR, p53, and Ki-67.16 Blood group H is also affected (see section under immunohistochemistry). Some antigens are relatively unaffected, but many have not been tested. It may not be possible to perform FISH or other assays requiring intact DNA on decalcified tissue. Specimens of diagnostic importance (e.g., tumors) should be decalcified for the least amount of time necessary by checking the tissue every few hours.


Undecalcified sections are sometimes examined in the study for metabolic bone disease (see in Chapter 14, “Biopsy, Metabolic Bone Disease”). Special processing is required and sections must be embedded in plastic. Such studies are usually only performed by specialized laboratories.












DISPOSAL OF FIXATIVES AND TISSUES


Tissue not submitted for histologic sections is generally held for a period of time (CAP guidelines are 14 days; TJC guidelines are 7 days) after the final sign-out of the case. This allows enough time for the clinician to receive the report and ensures that additional tissue can be submitted if any issues arise. Most departments do not have facilities for long term storage of gross specimens. Clinicians should inform their patients that specimens are discarded (especially in cases of possible medicolegal importance), to avoid later misunderstanding should a patient want a specimen (see “Returning Specimens to Patients”).


Chemicals used in pathology can pose toxic, fire, explosive, and corrosive hazards. Tissues are potentially infectious. Care must be taken in how these materials are handled and disposed for the safety of human beings (both inside and outside the hospital) and to meet current hospital and state standards for waste disposal. Laboratories must conform to federal standards regulated by OSHA (see www.osha.gov/).


Fixatives and chemicals cannot be disposed into the general waste water system (i.e., down sink drains). All fixatives must be placed into special designated containers for disposal. Although adequate amounts of fixative should always be used, unnecessary amounts of fixative must be avoided. For example, the same fixative can be reused when transferring a specimen into a new container. To remove excess formalin from fixed specimens before handling, tissues may be rinsed in a water bath and the water disposed with the formalin waste.


Mercury-containing fixatives (e.g., B-5 and Zenker’s) must be disposed according to institutional and legal standards. B-Plus does not contain mercury.


Xylene and methanol must be disposed into special waste containers. Xylene is a neurotoxin and short-term exposure can cause headaches, dizziness, lack of coordination, confusion, and fatigue.


Clean ethanol can be disposed into sink drains. However, ethanol that has been contaminated with any other substance (e.g., xylene during staining) must be placed in special waste containers.


If specimen containers are discarded that contain fixative, the cap should be tightly screwed on. Otherwise the liquid fixative mixed with other garbage constitutes a hazard and increases the amount of formalin in the air. Formalin containers for holding cassettes should have a lid.


Tissues and explanted synthetic materials are discarded into biohazard bags in specifically marked boxes that are incinerated.









DISPOSAL OF SHARPS


All tools used to process specimens (forceps, scissors, scalpel handles, probes) must be rinsed and carefully examined between cases to prevent carrying tissue over to another case. A small piece of malignant tissue transferred to the wrong cassette, barely visible to the eye, could potentially result in a diagnostic error or could require expensive tests (typically costing thousands of dollars) for tissue typing.


Scalpel blades, glass slides, and needles must be discarded into specific sharps containers. The person using the sharp is responsible for its proper disposal. It is preferable to discard a sharp immediately after use, rather than to set it down on the working area. Before leaving a work area, always check for scalpels, blades, or syringe needles. Severe injuries have resulted from sharp blades and needles concealed in surgical drapes or paper towels.









RETURNING SPECIMENS TO PATIENTS


Pathology departments should have a formal policy for returning specimens to patients.


Issues to be addressed are:















The Rights of the Patient


The legal ownership of tissues and materials removed from patients is not clear. In part, “ownership” of a specimen may be affected by the exact wording in a consent form for surgery or admission to a hospital. Some specimens may be classified legally as “medical waste” and may fall under state regulations for disposal of hazardous waste. In general, when release of a specimen does not involve the issues discussed below, the patient’s wishes should be accommodated. However, in some cases a legal opinion may be necessary.









Diagnostic Issues


It is rare for a patient to ask for possession of a specimen prior to diagnostic procedures being performed. However, should this happen, the rights of the patient would need to be balanced against the duty of the hospital and physicians to do what is in the best interest of the patient and to make sure that the patient is well informed of the possible consequences of this action.









Safety of the Patient and Public


Specimens that are clearly a hazard, in particular any tissue from a patient with Creutzfeldt-Jacob disease, should definitely not be released. In general, foreign objects (e.g., hardware, prostheses, teeth) that are clean pose minimal if any hazard. Actual tissue specimens may carry a risk of infection if not fixed, and fixatives are potentially hazardous. Such risk can be minimized, but the patient should be informed of potential risks.


In general, fixatives should be removed and specimens washed clean. It is preferable to place specimens in a heat-sealed plastic bag that can allow viewing of the specimen without opening the container. An informational release form may also be included (see below).









Medicolegal Issues


Some specimens may become evidence in lawsuits. In such cases it is useful to photograph a specimen to retain a permanent visual record. For non-tissue specimens (e.g., breast implants or bullets), it is preferable to not alter the specimen (e.g., by sterilization or cleaning) and to release it in the same condition as it was received.









Recipient of Specimen


In all cases (except bullets) it is preferable to release the specimen directly to the patient. The patient may request that the specimen be released to a legal representative or other party. In such cases, a signed release form from the patient must be obtained and medical confidentiality must be maintained. Bullets, or other specimens serving as evidence of a crime, should only be released to a police officer and the appropriate chain of custody documentation maintained (see in Chapter 28, “Bullets”).


Specimens requested for burial (usually limbs or products of conception) are generally released directly to a funeral home.


Common specimens requested for return:



• Orthopedic hardware



• Foreign bodies



• Gallstones



• Teeth


As these specimens pose little threat to health if clean and placed in a clean container, return of such specimens is unlikely to cause harm. It has been questioned as to whether gallstones placed in formalin are hazardous, as formalin is still detectable even after rinsing in water for 30 minutes. Although patients and their families are not included under government regulations concerning formalin exposure, it would be inappropriate for physicians to give a patient something that constitutes a health hazard as specimens can fall into the wrong hands. There is a report of two children ingesting gallstones fixed in formalin.17 Although the children did not develop symptoms, the episode did prompt a visit to an emergency room, x-rays, and treatment with activated charcoal.


Given that the possibility of harm is low but possible, the following procedures are suggested:



• If it is known that the patient wants the gallstones returned, the stones can be washed clean, dried, and placed in a sealed container.



• If the gallstones have been placed in formalin, they may be rinsed in water and then dried. The stones can be placed in a sealed container with a label indicating that the stones had been fixed in formalin.


In either case, the patient should be informed that the gallstones are best left within the sealed container.


In June 2006, a placenta was found floating in a pond near Wellesley College in Massachusetts. Concern for the mother and infant led to the draining of the pond, a search of the campus, and intense media coverage. The placenta had been saved frozen by a couple after a normal delivery several months previously. For unknown reasons, they decided to discard it in the pond. Although ultimately no one was harmed, the waste of police and community resources was considerable and could have been avoided if the parents had been educated about the appropriate disposal of human tissues.


















Sample Specimen Release Form


Figure 2-2 is an example of a form that could be used to both inform patients of potential risks, appropriate procedures for handling a specimen, and appropriate disposal, as well as to document the release of a specimen. If the specimen is released to a person other than the patient, the patient must sign a separate form authorizing release of the specimen and the associated medical information.





[image: image]

Figure 2–2 Informational request form for release of specimens.
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3 The Histology Laboratory


What the Pathologist Needs to Know, from Tissue Cassettes to Glass Slides


The histotechnologist and the histology laboratory are essential for the accurate diagnosis of pathologic specimens. However, the process by which tissue in cassettes is converted into glass slides remains an enigma for many pathologists. A basic knowledge about histologic laboratory technique is necessary to facilitate communication between pathologists and histotechnologists. Poor communication can lead to suboptimal evaluation and possibly errors in diagnosis.






HISTOLOGIC PROCESSING


Standard tissue cassettes measure 3 × 2.5 × 0.4 cm. Tissue must be cut to fit easily into the cassette and must be 0.3 cm or less in thickness (no more than the width of two nickels). Thin sections taken from such tissue will fit onto standard microscope slides measuring 7.5 × 2.5 cm (Fig. 3-1). Larger tissue sections can be produced using larger cassettes and glass slides, but require special equipment and training.





[image: image]

Figure 3–1 From specimen to slide: tissue processing.








Tissue Processing


The tissue undergoes an automated processing step (usually requiring several hours) in which the tissue goes through three steps:



1. Dehydration: The water in the tissue is replaced by alcohol. Nonaqueous embedding media (such as paraffin) cannot penetrate tissues containing water.



2. Clearing: The alcohol is replaced by a clearing agent that makes the tissue receptive to infiltration by the embedding medium. The clearing agent must be miscible with both alcohol and the embedding medium. Because xylene (a common clearing agent) has a high refractive index, the tissue will also become transparent (“cleared”).



3. Infiltration: The xylene is replaced by paraffin or another embedding medium. The paraffin stiffens the tissue, and this allows very thin sections (only a few microns in thickness) to be cut with a microtome.









Problems with Submitted Tissue












Fatty Tissue


Fixatives, and especially dehydrants, penetrate fatty tissues slowly. This type of tissue must be cut very thin to fix and dehydrate well.









Tissue Too Thick or Large for the Cassette


It is often tempting for pathologists to stuff cassettes with tissue either because it is easier than cutting thin sections or in a (futile) attempt to have a larger area of tissue present on the slide. Fixatives and processing solutions cannot gain access to the tissue. The tissue will not process well and may remain soft and it is often impossible to section such tissue. This outcome can have a significant adverse affect on patient care if the tissue can never be examined (e.g., lymph nodes on a tumor resection). Tissue sections should be no thicker than 0.2 to 0.3 cm.









Calcified Substances


As a general rule of thumb, any tissue submitted for processing should be easily sectioned with a scalpel blade. Thick bone or calcified tissues cannot be cut by a microtome and must be decalcified prior to processing.









Hair


Hair can dull microtome blades and should be carefully shaved off if abundant on a skin specimen or dermoid cyst.









Hard Foreign Material


Staples and clips must be removed from tissue. Metallic objects can be located by radiographing tissue, if necessary.









Multiple Small Tissue Fragments


Fragments of tissue small enough to be lost through the holes in the cassette (0.1 to 0.2 cm) must be placed in a specimen bag or wrapped in lens paper. This also aids in identifying all tissue fragments for embedding.


















Tissue Embedding


At the end of the processing step, the cassettes containing tissue are immersed in paraffin. The tissue is removed from the cassette and placed in a metallic mold. The tissue is oriented in an optimal fashion for sectioning in liquid paraffin. The paraffin is then solidified by cooling. The block of paraffin with the tissue within is attached to the bottom of the corresponding cassette for identification.


Special instructions for embedding may be required for the following:












Cross Sections of Tissues (e.g., Colon, Skin)


It is optimal to have sections oriented to show the complete cross section perpendicular to the surface of the tissue. This orientation may be obvious in large flat sections. Sponges placed in a cassette are sometimes helpful in holding tissue flat.









Skin Shave Biopsies


These biopsies often curl and are hard to orient. These specimens may be submitted intact and sectioned and oriented perpendicularly at the time of embedding.









Small (<0.4 cm) Punch Biopsies


Small punch biopsies, especially those with vesicular lesions, may be submitted intact and bisected and oriented at the time of embedding.









Small Lesions in Large Fragments of Tissue (e.g., a Hyperplastic Polyp in the Colon)


Very small lesions may be seen only on one face of a tissue section. In such cases, one side of the tissue can be inked and specific instructions provided (e.g., “embed with inked tissue surface up”). Avoid red ink, as it may be difficult to see. Black ink is preferred.









Tubular Structures (e.g., Temporal Arteries, Vas Deferens, Fallopian Tubes)


It is preferable to submit the entire tubular structure in the cassette with instructions to cut into cross sections before embedding. It may be difficult, or impossible, to orient multiple small fragments after processing.









Multiple Fragments


The fragments should be embedded at the same level in the block in order to obtain a representative section of each piece on the glass slide. It is preferable to limit the number of fragments per cassette if it is expected that only some of the fragments may be diagnostic. In some cases, it may be helpful to separate fragments more likely to be diagnostic and to submit these in a separate cassette (e.g., breast cancer cores with radiologic calcifications may be separated from those that do not have calcifications).









Small Intestine Biopsies


These biopsies may be placed on mesh by the endoscopist to aid in orientation. The entire mesh and tissue can be wrapped in paper and submitted. Each specimen should be placed in a separate cassette. The specimen can then be oriented for embedding.


















Making Glass Slides


The “block” (the tissue embedded in paraffin attached to the bottom of the cassette) is mounted on a microtome and a four micron section is cut from the surface of the block. The cut tissue is floated in a water bath. In some cases thinner or thicker sections are appropriate. The tissue section is then placed on a glass slide. Plain glass slides are appropriate for most types of stains. Slides to be used for immunohistochemistry require a special adhesive surface on the glass to keep the tissue attached during the procedure. Commercial “Plus” (charged) slides are often used. “Double plus” gold slides are more adhesive, but also more expensive. They should be reserved for cases in which “Plus” slides have proved inadequate. This type of slide must be specifically requested on the requisition form.


The slides are dried in an oven for variable periods of time to remove any water present. The tissue can then be stained and a cover slip added. When properly prepared, such slides will be of good quality for many decades.


Problems with tissue sections on glass slides (e.g., holes, microscopic chatter, scratches) are often due to problems with tissue selection and fixation prior to arrival in the histology laboratory and can be minimized by careful gross processing by the pathologist.












INFORMATION FOR THE HISTOLOGY LABORATORY


The histotechnologist often requires information about a specimen to optimize the embedding and staining procedures. This is most easily accomplished by keeping a list of cassettes submitted on each case with room for notation of the information listed below. This list can also be used to ensure that all cassettes are received by the histology laboratory.






Type of Tissue


The type of tissue can be important in deciding how a specimen should be embedded. For example, needle biopsies are ideally arranged in parallel rows perpendicular to the long axis of the slide. It is also helpful to indicate specimens in which problems may be encountered (e.g., if it is possible that small bone chips or metallic fragments may be present).









Type of Fixative


The type of fixative should be specified if not the usual fixative used by the laboratory. Some fixatives (e.g., those containing mercury) require special techniques for processing to remove precipitates and pigments. Anaqueous processing (e.g., to demonstrate uric acid crystals) is often accomplished by hand and not in tissue processors.









Number of Fragments


The number of tissue fragments present is important to ensure that all the tissue in the cassette is processed. This information can also sometimes be helpful in detecting mislabeled cassettes.









Orientation


After processing, the tissue is removed from the cassette and re-embedded in a paraffin block. For most specimens, the orientation within the block is not important. However, special instructions for the orientation of certain specimens for embedding should be provided when necessary. For example, some small specimens are better processed intact and sectioned by the histotechnologist immediately before embedding:



• Temporal arteries



• Vas deferens



• Small skin punch biopsies (< 0.4 cm)



• Skin punch biopsies with vesicular lesions



• Skin shave biopsies


Some tissue slices should be embedded in a way such that one side is face up and is sectioned first when preparing slides:



• Small lesions within a larger piece of tissue.



• En face margins for which specific orientation is important.


The tissue may be inked on one side and instructions provided. For example, “Please embed with the inked side face up.”


Small intestine biopsies submitted on mesh can be processed attached to the mesh. The histotechnologist can use the mesh as a guide to orientation.









Number of Levels per Paraffin Block


The tissue in a paraffin block is 0.1 to 0.3 cm in thickness, if it has been appropriately sliced thinly. Tens to hundreds of glass slides can potentially be prepared from this tissue. The first slide made is a representative section of this tissue. A “ribbon” of tissue may be made from small specimens and placed on the slide. This ribbon includes consecutive tissue sections and rarely reveals new information unless the pathologic finding is very small (e.g., viral inclusions). For large lesions, one slide representative of the tissue present is usually adequate.


Levels refer to sections taken at different depths through the block (typically 0.02 [20 microns] to 0.2 mm apart). Multiple levels can be helpful in the following circumstances:






Small lesions (less than the thickness of the block, typically 1 to 2 mm) may be present on some levels but not on others or better seen on some levels. Examples include small foci of prostatic carcinoma or breast ductal proliferations associated with calcifications.



Demonstrating the relationship of a lesion to a margin over a small area (e.g., a close margin on a prostectomy).



Additional histochemical or immunoperoxidase studies: If it is anticipated that lesions may be small (e.g., prostate needle biopsies or sentinel lymph nodes for melanoma), intervening unstained levels may be prepared when the intial H&E slides are made. In the majority of cases, however, enough lesional tissue is present such that additional slides can be prepared later, if necessary.



Evaluation of multiple fragments of tissue: Levels can ensure that all fragments are well represented. Many pathologists have experienced the “Atlantis phenomenon” – when an entirely unexpected fragment of tissue appears on a deeper level because the fragment was located deeper in the block than the other fragments. Although it is optimal to have all fragments embedded in the same plane, in practice this is difficult to achieve.


The number of routinely examined levels varies for different organ sites and pathology departments. A reasonable approach is to obtain two to three levels (the first superficial and the last approximately halfway through the tissue) as standard processing for small biopsies. Good communication between the clinician taking the biopsy and the pathologist is very helpful to guide the need for additional levels if the initial slides do not correlate with the lesion biopsied.









Special Stains


For some types of small biopsies, special stains are almost always helpful and may be ordered on every case (liver, transbronchial, kidney, transplant kidney, bone marrow, testicular, and temporal artery biopsies; Table 3-1). The types of stains ordered will vary among institutions. For large specimens it is preferable to view the H&E sections first to decide whether special stains are needed and, if so, to choose the optimal blocks for the performance of the studies.


TABLE 3–1 ROUTINE STAINS AND LEVELS AND INSTRUCTIONS FOR BIOPSIES






	TYPE OF BIOPSY

	ROUTINE STAINS AND LEVELS

	COMMENTS






	Bladder

	2 H&E

	 






	Bone marrow

	2 Giemsa (1L, 3L), H&E (2L)

	 






	Breast, needle

	3 H&E

	Indicate cassette with calcifications.






	Cell block

	2 H&E

	Special stains, if needed






	Colon

	2 H&E

	 






	Polyp

	2 H&E

	See Part 2 for instructions






	Heart

	3 H&E

	If a specific diagnosis is suspected (e.g., amyloid) additional studies may be required.






	Kidney

	


5 H&E (1L, 5L), 1 Jones Silver (3L)



2 PAS (2L, 6L), 1 AFOG (4L)




	If tumor is suspected, different studies may be required.






	Larynx/oropharynx

	3 H&E

	 






	Liver, needle for liver diseases

	2 H&E (1L, 5L), 1 TRI (2L), 1 IRON (3L), 1 RETIC (4L)

	If tumor is known or suspected, see below.






	Liver, needle for masses

	3 H&E, unstained levels

	Histology stains are usually not helpful for tumor cases. Often helpful to order unstained slides up front.






	Lung

	 

	 






	 Endobronchial

	3 H&E

	Special stains, if needed






	 Transbronchial

	3 H&E (1L, 3L, 5L), 1 MSS (6L), Gram (2L), AFB (4L)

	Diffuse disease or transplant cases. If granulomatous disease is probable, also order AFB and Gram.






	3 H&E

	Tumor cases






	Prostate, needle

	3 H&E (1L, 3L, 5L), 2 unstained (2L, 4L)

	Unstained slides used for IHC, if necessary






	Prostate, TURP

	1 H&E

	Submit 12 cassettes. If 1 or 2, order 2L.






	Sentinel lymph nodes

	 

	 






	 Breast

	3 H&E

	Equally spaced levels (i.e., hundreds of microns apart)






	 Melanoma

	3 H&E, intervening 5 unstained levels

	Unstained slides used for S100 and MART-1, if necessary






	Skin∗


	 

	 






	 Punch >0.3 cm

	3 H&E

	Bisect or trisect






	 Punch ≤0.3 cm

	3 H&E

	Submit entire. Lab will bisect.






	 Punch with vesicle

	3 H&E

	Submit entire. Lab will bisect.






	 Shave

	2 H&E

	Submit entire. Lab will section.






	 Ellipse

	3 H&E

	 






	Small bowel

	2 H&E

	 






	Stomach

	2 H&E, alcian yellow (3L)

	 






	Temporal artery

	3 H&E (1L, 3L, 5L), 2 ET (2L, 4L)

	Submit entire. Lab will cross section.






	Testicular

	2 H&E (1L, 5L), 1 PAS (2L), 1 ET (3L), 1 TRI (4L)

	 






	Vas deferens

	1 H&E

	Submit entire. Lab will cross section.







1L, first level; 2L, second level, etc.


NOTE: Small specimens not included in the table are not routine specimens and often do require additional levels and/or stains (e.g., needle biopsies of masses of unknown origin).


∗ Skin punches and shaves: If the clinical diagnosis is epidermal inclusion cyst, debridement, or necrotizing fasciitis, only one level is needed.












IDENTIFICATION OF TISSUE


All efforts must be made to ensure that tissues always correspond to the correct patient:



• Always match the number on the cassette with the number on the specimen container and the specimen requisition form before placing tissue in a cassette.



• Provide an accurate gross description of the tissue in each cassette (i.e., number of fragments, color if relevant).



• Avoid consecutive numbers for similar small specimens, if possible.



If specimens are placed into the incorrect cassette, it may be impossible to correctly identify the case histologically if the types of tissue confused are similar (e.g., two skin punch biopsies). The gross description of the number and size of fragments may sometimes help in identifying the correct case number.


In some cases it may be necessary to use special techniques to correctly match a specimen with a patient. However, these methods are costly and time-consuming and should be avoided if possible. In some cases, genetic instability of a carcinoma may make matching a tumor with a patient difficult.


Methods used to identify specimens have included the following:



• Immunoperoxidase studies for ABH blood group antigens can be performed but they require a relatively large piece of tissue in order to have enough blood vessels (endothelial cells and red blood cells) to evaluate. This method is most useful to identify a possible mix-up between two specific specimens (e.g., two bone marrow biopsies) if the two patients are known to be of different blood types. Common fixatives do not change antigenicity, but decalcification can diminish immunoreactivity for H antigen.



• HLA typing using PCR can be used to identify very small tissue fragments microdissected from glass slides.



• Polymorphic microsatellite markers can be analyzed using PCR and can be used to provide a definite match (or mismatch) between a patient and a specimen.


The Armed Forces DNA Identification Laboratory (AFDIL) can identify fixed specimens using a variety of techniques (see www.afip.org for details). The following list of laboratories are all ASCLD-LAB (American Society of Crime Laboratory Directors-Laboratory Accreditation Board) accredited and should be able to provide assistance for DNA testing. The American Academy of Forensic Sciences can provide additional sources (719-636-1100 <http://www.aafs.org>).1-5



1. ReliaGene Technologies, Inc.



New Orleans, LA – nucDNA/mtDNA/Ys



Sudhir K. Sinha – 1-800-256-4106, <http://www.reliagene.com>




2. Orchid Cellmark



Germantown, MD – nucDNA/Ys Germantown, MD: 1-800-USA-LABS



Nashville, TN – nucDNA only Nashville, TN 1-888-256-6383



Dallas, TX – nucDNA/mtDNA Dallas, TX: 1-800-USA-LABS



<http://www.cellmark-labs.com>




3. Mitotyping Technologies, LLC



State College, PA – mtDNA typing only



Dr. Terry Melton – 814-861-0676, <http://www.mitotyping.com>




4. The Bode Technology Group, Inc.



Springfield, VA – nucDNA/mtDNA



Randy Nagy – 703-644-1200, <http://www.bodetech.com>




5. Serological Research Institute



Richmond, CA – nucDNA/mtDNA/Ys



510-223-SERI, <http://www.serological.com/>




6. National Medical Services



Willow Grove, PA – nucDNA/Ys



(800) 522-6671, <http://www.nmslab.com/2004/>




7. Identigene



Houston, TX – nucDNA/mtDNA/Ys



Victor Alpizar – 1-800-DNA-TYPE, http://www.identigene.com.




8. Laboratory Corporation of American (Labcorp)



Research Triangle Park, NC – nucDNA/mtDNA/Ys



1-800-533-0567 Department 6, <http://www.labcorp.com>










EXTRANEOUS TISSUE (“FLOATERS”)


Extraneous tissue consists of fragments of tissue that are present on a slide but are derived from a different specimen. This becomes a significant problem if the extraneous tissue contains malignant cells, because it may be impossible to determine definitively that the tissue was not derived from the patient. Extraneous tissue may contaminate other tissue prior to the arrival in the pathology department, as it is being processed in the cutting room, from small pieces of loose tissue in a tissue processor (typically placental villi), or during slide preparation. Plasma may be added during the preparation of cell blocks and may contain small fragments of DNA.


In a large study, extraneous tissue was found on 0.6% of slides in a prospective study and 2.9% of slides in a retrospective study.6 Most of the extraneous tissue was introduced during preparation of the slide. In less than a third of the cases, the tissue was in the paraffin block. In 0.3% to 3.1% of cases with extraneous tissue, the extraneous tissue caused moderate to severe diagnostic difficulty.


Extraneous tissue can also cause problems when microdissection and sensitive molecular techniques are used. Special microtomes, waterbaths, and cleaning procedures may be required.


Extraneous tissue should be diligently avoided by paying attention to the following:









• All dissecting tools (forceps, scissors, scalpel) should be kept in a jar of water between uses. This will wash off small tissue fragments and avoid larger fragments adhering to dirty tools. Do not reuse scalpel blades between cases. Tissue often sticks to one side of a blade (inevitably the side one cannot see).



• The dissection area must be kept clean. After cutting in any case with known malignancy, one must be especially fastidious in removing any soiled material on the cutting surface, gloves, or other surfaces.



• Small fragments and friable specimens should be wrapped in paper or placed in a bag to prevent tissue fragments escaping from a cassette.



• Solutions in tissue processors should be changed routinely.



• During embedding, tools and equipment must be cleaned between cases.



• Water baths (used when making glass slides) should be kept free of extraneous tissue between specimens.





The significance of extraneous tissue may range from the trivial to the diagnostically dangerous. Strategies for identifying tissue as extraneous include:









• Checking the block to see if the extra fragment is present. If it is not, or additional recuts do not reveal the fragment, this is evidence that the fragment may have been introduced during slide preparation.



• Checking other cases processed the same day to determine whether the tissue in the fragment resembles another case.



• Checking for ink on the suspected extraneous tissue and comparing the results to the tissue from the correct case. For example, if ink is present but the correct specimen was not inked, this is evidence that the tissue is from a different case.



• Submitting additional tissue from the specimen to determine whether additional tissue fragments similar to the possible extraneous tissue are present.





There is no standard procedure for documenting extraneous tissue on a slide. Various methods used by pathologists include:









• Circling the extraneous tissue and writing “floater” or its equivalent on the glass slide.



• Making deeper levels that do not include the extraneous tissue. The deeper levels become the permanent slides and the initial slide(s) are discarded.



• If the extraneous tissue is in the paraffin block, the tissue may be removed from the block and new slides prepared. The initial slide(s) are discarded.



• Noting the presence of extraneous tissue in the pathology report.



• Keeping a separate log book or computerized record of slides with extraneous tissue.



• Very obvious cases of no diagnostic importance may not require documentation.





In exceptional cases in which it cannot be determined whether important diagnostic tissue is intrinsic or extrinsic to a specimen, it may be necessary to type the tissue (see “Identification of Tissue” earlier). If such methods fail to provide a definitive answer, the case must be signed out with extraneous tissue in the differential diagnosis. The clinician should be called and informed of the situation so that he or she can decide whether additional biopsies are warranted.
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4 The Surgical Pathology Report


From the Glass Slide to the Final Diagnosis


After the specimen has been processed and the glass slides made, the pathologist must render a diagnosis. Numerous large, multi-volume, multi-authored pathology texts are available to aid in diagnosis. Once the interpretation has been made, a surgical pathology report is issued and becomes part of the patient’s medical record. Pathology reports serve five main purposes:



1. Diagnostic and prognostic information for individual patients.



2. Information to guide treatment of individual patients.



3. Criteria for eligibility for clinical trials. Since the results of these trials are used to determine the efficacy of treatments, the accuracy of information in the report will affect not only the individual patient enrolled in a trial, but many other patients as well.



4. Information for clinical databases to be used in both clinical and basic research. The content of pathology reports is important for the understanding of disease processes as well as new investigations into the treatment and pathogenesis of disease.



5. Quality assurance. The contents of pathology reports may be reviewed to evaluate various indicators of quality care for pathology departments and for the overall care of patients.






ELEMENTS OF A SURGICAL PATHOLOGY REPORT






• Institution identifiers: Name, address, telephone number, fax number



• Patient identifiers: Name, date of birth, hospital identification number, gender



• Name of the pathologist(s) responsible for signing the report and/or responsible for other elements of the report (e.g., OR consultation, gross examination)



• Name of the clinician(s) submitting the specimen as well as other clinicians caring for the patient



• Specimen number: A unique specimen identification number assigned by the pathology department. This number should be located prominently at the top portion of each page of the report for easy identification.



• Date of procedure and date specimen was received



• Date the report was issued



• Clinical history



• Type of specimen submitted, including a list of all specimens submitted



• OR consultation reports: The specimen examined, type of examination (gross examination, frozen section, cytologic preparations), and intraoperative diagnosis are included. The pathologist responsible for rendering the diagnosis is identified.



• Gross description: Include the disposition of all tissue (e.g., saved for electron microscopy [EM], frozen, research, etc.) and any special techniques used (e.g., decalcification, inking of margins). Specify whether all or only a part of the specimen has been submitted.



• Other materials received such as specimen radiographs (describe what they show) or peripheral blood smears



• Description of tissue submitted for microscopic sections: Type of tissue, number of cassettes. It is preferable that each block of tissue has a unique identifier.



• Microscopic description: Provided when appropriate (e.g., unusual tumors or diseases). A microscopic description is not necessary for every specimen if important information is provided in the diagnosis.



• Specimen heading: The organ, site, and type of procedure are specified. In some cases, specific labeling provided by the surgeon may be required to identify the specimen (e.g., a specimen labeled “closest margin”).



• Diagnosis: The type or types of pathologic processes present. Important information from the gross examination (e.g., tumor size) is included. The results of special studies are discussed. Discrepancies between intraoperative diagnosis and the final diagnosis are discussed.



• A statement that the pathologist has examined gross and/or microscopic tissues before rendering the diagnosis may be required for billing purposes.



• Consultations: Intradepartmental consultations can be documented by including the names of the consulting pathologists. External consultations initiated by the pathologist can be documented by incorporating the consultant’s report. The incorporation of external consultations not initiated by the pathologist may be included at his or her discretion.



• Checklists for malignant tumors: Includes all relevant information for prognosis and staging. Used in addition to, or sometimes in lieu of, a diagnosis in some institutions. The CAP (see www.cap.org) and the ADASP (see www.adasp.org) have published suggested synoptic reporting forms (see Part 2).



• AJCC classification: For tumor resections, the pathologist should provide sufficient information for T and N classifications to be made. The actual T and N categories should be provided, when possible. Staging is not required, as this often requires additional information (e.g., the results of the metastatic work-up) not available to the pathologist.



• Recommendations for further follow-up or treatment: These are usually best discussed directly with the clinician. When incorporated into the report, they should, in general, be phrased as suggestions.



• Clinically significant unsuspected findings: It is preferable that such findings be conveyed immediately to the clinician(s) with a phone call. The time and date of the call should be documented in the report. (see “Guidelines for Communication of Urgent Results”).



• Amended reports: An amended report should be clearly indicated, preferably on the first page of the report, and the date of the amendment given. It should be stated whether the new information is different from the original information. The information provided in previous reports should be included with an explanation for the change in the report.



• A list of prior surgical and cytologic specimens from the same institution is helpful to include. It is useful to have available a list of all prior diagnoses pertaining on a patient at the time of final sign-out to aid in the interpretation of the current specimen and to avoid possible errors.


This list incorporates the recommendations of the ADASP.1









DIAGNOSTIC HEADINGS


Headings need to be as accurate and as informative as possible and should include:









• Organ or tissue



• Site



• Surgical procedure



• Relevant gross descriptors (e.g., length of colon, weight of the spleen)



• Specific designations given by the clinician (e.g., “tissue closest to the margin”)





Usually the headings are based on the label used for the specimen or the gross recognition of the type of specimen. If the type of specimen or type of surgery cannot be recognized, it is generally preferable to discuss the case with the surgeon, as the type of specimen can affect the method of processing it as well as how the specimen should be billed.


Specimen headings using “Specimen labeled” often do not provide useful information on the type of specimen examined. For example, [Specimen labeled “Right Lung”] could be anything from a transbronchial biopsy to an extrapleural pneumonectomy. This type of heading forces the reader to search for this important information in the gross description.


Examples of appropriate headings are given in Table 4-1.


TABLE 4–1 Examples of Appropriate diagnostic headings






	Colon resections

	


Right colectomy (ascending colon and cecum [44 cm], terminal ileum [4 cm], and appendix):



Sigmoid colon (30 cm), resection:



Abdominoperineal resection (rectum [35 cm] and anus [15 cm]):









	Breast resections

	


Left breast, modified radical mastectomy and axillary dissection:



Right breast, simple mastectomy:



Left breast, re-excision:



Right breast excisional biopsy, wire localization for calcifications:



Left breast, stereotactic 14 gauge core needle biopsies for an irregular mass:









	Lung resections

	


Left lung, pneumonectomy:



Right lower lobe of lung, lobectomy:



Right upper lobe of lung, wedge resection:









	Prostate

	


Prostate, radical prostatectomy (42 gms):



Prostate, suprapubic prostatectomy (150 gms):



Prostate, transurethral resection (33 gms):









	Skin

	


Skin of chest, excision:



Skin of right leg, 3 mm punch biopsy:



Skin of face, shave biopsy:










Never use a label that may be misleading (e.g., one which may imply an incorrect diagnosis) because someone reading the report may easily mistake a heading for a diagnosis.


Weights should be included when relevant for evaluation or for billing purposes (e.g., spleen, breast reduction mammoplasty, myomectomy).


All separately submitted specimens are given separate diagnoses with separate headings. If multiple specimens have the same name and it is appropriate to combine two or more separately submitted specimens (i.e., they all clearly represent the same type of tissue from the same site and separating the specimens does not provide additional information), this may be indicated in the heading: “Mesenteric mass (two specimens).”


If frozen sections were performed, they must be incorporated into the heading for billing purposes: “Inguinal lymph node (including frozen section A and touch preparation A).”









STANDARDIZED DIAGNOSIS FORMS


CAP (www.cap.org) and ADASP (www.adasp.org) have developed standardized reporting forms for most common tumors.


Advantages of a standardized synoptic (synoptic is Greek for an overall view of things, a summary or synopsis) report include:



• Uniform diagnostic terms, criteria, and style are established for a department or group of pathologists. Additional standard criteria can be included in each report (e.g., the basis of grading systems, definitions, etc.).



• Checklists ensure that important diagnostic/prognostic features are always included. Some data elements are now required for accreditation as a cancer center. Additional information for AJCC classification and/or grading can be incorporated into a standard form for easy access by the pathologist.



• Facilitates preparing the report by staff and residents.



• Facilitates typing of reports by secretaries as mnemonics can be used for many sentences or phrases. This can shorten turnaround time by providing finished reports earlier.



• Important information is easily accessible for clinicians.



• Information is readily incorporated into computerized databases.



• Teaching tool – provides important diagnostic features of most common diagnoses for each organ system.


However, unusual or complicated specimens should not be squeezed into a standard format but must be given an appropriate individualized pathology report. Any type of standardized report needs to be flexible enough to allow additional comments for unusual findings.


Disadvantages of synoptic reporting include -



• May adversely affect resident training by stifling independent thinking. Residents may become dependent on checklists and templates. Not all pathology findings can be included in multiple-choice formats.



• Pathologists may not be able to reach a consensus on the types of information to be provided or on specific diagnostic criteria.



• Errors may be more difficult to detect with templates as complete sentences or parameters may be changed by typographical errors.


However, in most cases it should be possible to develop a system with sufficient standardization to provide important information for clinical management but with enough flexibility to provide additional information for unusual cases. The use of checklists has been shown to significantly improve the incorporation of important information into pathology reports.2


Part Two includes sign-out checklists for all major tumor types and resections that can be the basis for synoptic reporting. The lists are based on published recommendations, departmental recommendations by subspecialists, and the local needs of surgeons and oncologists. The lists will need to be modified for the specific requirements of each institution and will require modification over time.









TURNAROUND TIME


For optimal patient care, surgical cases need to be signed out in a timely fashion and clinicians need to be kept informed of the status of cases. Standards have been developed for different types of specimens.3



• Routine cases: two working days



• Complex cases: additional time allowed if special procedures are required


Time is measured from the time of specimen accession (day 0) to the day the report is signed by the pathologist. In the report cited above, 95% of routine biopsy cases and 91% of complex cases were signed out within two working days.









MODIFICATION OF AN EXISTING REPORT






Addendums


Occasionally nondiagnostic errors or omissions are present in reports due to typographical mistakes, specimen misidentification, the absence of important clinical information, or additional studies that are to be performed. In the majority of cases, changes and additional information can be reported in an addendum. If the changes are significant, the clinician must be notified. Pathologists must be aware that because clinicians do not know that an addendum has been issued, many addenda are never seen or may be overlooked by clinicians. If important information is pending, it is preferable in most instances to wait for the information to incorporate it into the main report (see below). If that would create a substantial delay, it is helpful to indicate in the initial report that an addendum will be added in the future to alert clinicians to its existence. When an addendum is added, the original report is not unsigned and remains unchanged.









Amended Reports – Revised Diagnosis


If there is a major error in a pathology report, it should be unsigned, corrected, and resigned. This is an “amended” report. The most common reasons for amending a report are the following:



1. Additional special stains or other studies are performed



2. An intradepartmental consultation occurs




3. An extradepartmental review is requested by the pathologist



4. Additional clinical information is provided



5. A review is requested by a clinician, often in the context of a tumor board


Amending a report should be avoided due to the potential harm an erroneous diagnosis can cause. The first three reasons for amended reports can be avoided by delaying sign-out until all intra- and extradepartmental consultations as well as special studies are completed.


Clinicians play an important role in detecting errors due to misidentification of patients or due to the failure to provide sufficient clinical information for optimal interpretation. Reviews at conferences are helpful in detecting errors in misinterpretation.


UNSIGNING AND CHANGING A REPORT SHOULD ONLY BE USED IN VERY RARE CASES IN WHICH FAILURE TO CHANGE THE ORIGINAL REPORT COULD RESULT IN SIGNIFICANT HARM TO THE PATIENT. In general, fewer than 1% of reports should require amending. The number of amended/revised reports is used as a quality assurance (QA) measure and information on these reports is collected and reported by pathology departments. Therefore, this option should only be used when absolutely necessary.4,5 The vast majority of corrections and additions are best performed using an addendum.


If an original report is unsigned and resigned, the following must happen because the original report is part of the patient’s medical record:



• The original report must be retained and/or all changes must be carefully documented along with the date the changes were made within the report. If the revised diagnosis replaces the original diagnosis in the main body of the report, the original report should be retained below with a heading to the effect “The following original diagnosis is retained for documentation purposes only.”



• The clinicians caring for the patient must be contacted directly by telephone and informed of the changes. Any information important enough to warrant unsigning a report would be considered a “critical value.”









Change in Patient Identification


In the survey sited above, in 0.39 per 1000 reports there was a change in patient identification.4 Unfortunately, if the specimen has been mislabeled, most such errors are undetectable by the pathology laboratory. Original reports should be maintained for documentation purposes but corrections must be made. In rare cases, it may be necessary to use tissue identification techniques to determine the source of the specimen (see in Chapter 3, “Identification of Tissue”).












GUIDELINES FOR COMMUNICATION OF URGENT RESULTS (“CRITICAL VALUES”)


All pathology reports contain important information and it is expected that all routinely issued reports will be read in a timely fashion by physicians caring for a patient. In certain urgent cases, it is necessary to communicate a result directly to a licensed caregiver (MD, nurse practitioner, licensed nurse, or PA) as supported by guidelines from TJC and CAP. This should be by a telephone call from a staff pathologist or resident, or their designee, to the treating clinician (or other licensed designee who can take action on the result). If the clinician cannot be reached by telephone or page, their office should be called with a request that he or she contact the pathologist. If this is not possible, then an email may be sent with a request for verification of receipt. If there is a covering physician for the patient, this person should be contacted in the same manner.


The communication must occur within six hours of the discovery of the result. All such communication is documented in the pathology report.6


Examples of critical values include:



• Unexpected or discrepant findings:


• Significant disagreement between frozen section and final diagnosis.



• Significant disagreement between immediate interpretation and final fine needle aspiration (FNA) diagnosis.



• Unexpected malignancy (as determined by the clinical information provided).



• Any other clinically significant and time-sensitive finding that was unsuspected (as determined by the clinical information provided). This would include unsuspected infectious processes.



• Significant disagreement and/or change between primary pathologist and outside pathologist consultation (at either the original or consulting institution).



• Significant information reported in an addendum not expected by the clinician. Clinicians do not know when an addendum is issued so it is not uncommon for this information to be overlooked unless it is specifically brought to his or her attention.






• Cases that have immediate clinical consequences:


• Crescents in >50% of glomeruli in a kidney biopsy.



• Leukocytoclastic vasculitis.



• Uterine contents without villi or trophoblast in the setting of suspected pregnancy.



• Fat in an endometrial curettage.



• Mesothelial cells in a heart biopsy.



• Fat in colonic endoscopic polypectomies.



• Transplant rejection.



• Malignancy in superior vena cava syndrome.



• Neoplasms causing paralysis.







• Infections:


• Bacteria or fungi in cerebrospinal fluid (CSF) cytology in all patients.



• Pneumocystis, fungi, or viral cytopathic changes in bronchoalveolar lavage, bronchial washings, or brushing cytology specimens in all patients.



• Acid-fast bacilli in all patients.



• Fungi in FNA from immunocompromised patients.



• Bacteria in a heart valve or bone marrow.



• Herpes in PAP smears of near-term pregnant patients.



• Candida in placental membranes.



• Any invasive organism in any specimen from immunocompromised patients.
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5 Consultation Reports






TYPES OF CONSULTATIONS


Pathology consultations occur when slides are shown to a second pathologist and a second interpretation of the slides is documented. There are many types of consultations and each has different features. Types of consultations include:









• Intra-institutional consultations



• Specialist consultations



• Consultations for special studies



• Institutional consultations



• Medicolegal consultations



• Review of pathology slides or blocks for treatment protocols or research





The Association of Directors of Anatomic and Surgical Pathology has issued guidelines for consultations.1









INTRA-INSTITUTIONAL (IN-HOUSE) CONSULTATIONS


Pathologists within an institution or group often show slides to each other if the case is difficult or unusual. Some pathology groups have mandated review of certain types of cases, and such review can reduce errors.2 Daily or weekly “difficult case” conferences are used for this purpose.


The typical legal standard of care for pathologists is that the pathologist acted as another pathologist would in a similar situation. Thus, it is important to document that the case was shown to another pathologist should a legal issue arise. This can be accomplished by having two pathologists sign the report, by a note in the report (e.g., “This case was shown to Dr. Smith who concurs with the above diagnosis.”) or as a record of departmental conferences. If the second pathologist only reviewed selected slides, this should be noted.









SPECIALIST CONSULTATIONS


For difficult and unusual cases, the opinion of a specialist may be requested. A survey showed that 0.5% of cases, on average, are sent for extradepartmental review.3 Usually, this type of consultation is initiated by the original pathologist. The referring pathologist should provide:



• Selected representative slides. Recuts that the specialist can keep for her or his files are often preferable. Special stains or immunoperoxidase studies should be included if they are important for diagnosis. Blocks or unstained (coated) slides should be included if it is anticipated that additional studies will be needed.



• A letter explaining the reason for the consultation and the difficulty as perceived by the referring pathologist. This letter should also contain any specific issues that need to be addressed. In turn, the consultant should directly address these issues by direct communication with the referring pathologist, in a letter, or in the consultation report.



• Clinical and demographic information on the patient. This may include other reports as appropriate (e.g., radiologic reports of bone lesions) or operative notes.



• The pathology report including the gross description and a description of the site of origin of each of the slides. The report need not be signed out if it is being held for the opinion of the consultant. Pathology reports on other specimens should be included if relevant to the consultation.



• The fax number, telephone number, and address of the requesting pathologist in order for the consultant to communicate the results in a timely fashion.



• Reports of prior consultations on the same case. If simultaneous consultations with other specialists have been requested it is helpful to include this information.



• Billing information. The cost of the consultation is generally borne by the referring pathologist or his or her pathology group.


The specialist will generate a report and communicate the findings to the referring pathologist. Any irreplaceable materials (blocks, cytology slides, slides of lesions that are not seen on other levels) are returned to the original pathologist.


The results of the consultation should be incorporated into the original pathology report and communicated to the patient’s physicians, if the referring pathologist agrees with the diagnosis. In unusual cases, if the referring pathologist does not agree with the diagnosis, it may be appropriate to seek consultation with other specialists. The referring pathologist may be held legally liable for errors made by the specialist and is responsible for the final diagnosis.


It is generally acknowledged that a specialist may use consultation cases as part of a larger series of cases for publication with acknowledgement of referring pathologists if possible. Specific case reports should be negotiated between the original pathologist and the specialist.


Information should not be withheld from the specialist. Cases involved in legal actions should be treated as legal consultations.


In some cases, a clinician or patient may initiate a second review by a specialist. In such cases the results are, in general, conveyed by the specialist to the patient’s physician. In unusual cases, the patient may be contacted directly with the results. The results of the consultation should always be sent to the original pathologist as well. The cost is usually borne by the patient.









CONSULTATIONS FOR SPECIAL STUDIES


Special studies (most commonly immunoperoxidase studies but also electron microscopy or DNA analysis) are sometimes required for the evaluation of certain cases. Appropriate materials may be sent either to other pathology departments or to commercial laboratories that offer these services. In order to obtain the maximum benefit from such consultations the following should be sent:



• Appropriate materials for the study requested (e.g., paraffin block[s] containing the lesion, fresh tissue, tissue fixed for EM).



• The diagnosis or differential diagnosis.



• The specific studies requested.



• Demographic information on the patient for identification.



• Billing information.


A report giving the results of the special studies is generated. The results should be incorporated into the original pathology report with an interpretation.


If an opinion on the diagnosis is also requested, the consultation is processed as for a specialist consultation.









INSTITUTIONAL CONSULTATIONS


Institutions often require pathology review for all patients seeking a second opinion or treatment and this practice is recommended by the ADASP. These consultations provide the following:



• Confirmation of diagnoses prior to definitive treatment (e.g., chemotherapy or surgery).



• Provision of additional information that may be used at the second institution, but not routinely provided in all pathology reports (e.g., lymphovascular invasion associated with breast cancer).



• Correlation with subsequent pathologic lesions if the patient undergoes surgery at the second institution (e.g., evaluation of a re-excision for residual carcinoma after treatment).


Many studies have analyzed the results of institutional consultations with the following general conclusions:



• Pathology diagnosis is very accurate and in greater than 90% of cases the original diagnosis is confirmed. These reports may be used as part of the Joint Commission-required quality assurance program.



• In approximately 5% of cases, a significant change in diagnosis results in a change in patient treatment. The ADASP has suggested that an acceptable threshold for significant disagreement is 2%.3




• In a greater number of cases, additional information is provided by the second review and this information is useful to help guide treatment at the second institution.



• When there is a disagreement, in most studies, the consultant’s diagnosis is correct more often than the original diagnosis. In many cases, the discrepancy is due to differences in criteria or interpretive opinions for lesions with known high degrees of interobserver disagreement. In some cases, the original diagnosis will prove to be correct and the pathologist may choose to seek an opinion from another consultant.



• The cost of reviewing pathology slides is minimal compared to the cost of treatment or the potential morbidity of inappropriate treatment. Therefore, a second review is generally recommended to improve patient care and reduce medical costs.


If a consultation results in a significant change in interpretation, it is recommended that the reviewing pathologist do the following:



• Contact the original pathologist to inform him or her in the change in diagnosis. Both pathologists should try to resolve any differences that might be due to the review of different slides or levels, the performance of additional special studies, or knowledge of additional clinical information. The second pathologist may choose to seek additional opinions.



• Contact the treating physicians to ensure the patient receives appropriate treatment.



• Provide a rationale for the change in diagnosis in the report, when possible. For example, rather than reporting on lymph nodes previously diagnosed as free of metastases as “Metastatic carcinoma present in a lymph node” it is more helpful and informative to report the findings as “Metastatic carcinoma present in a lymph node. The metastasis measures much less than 0.1 cm in size and is seen only in the deeper level prepared for the consultation; it is not seen in the original slide.” If the discrepancy is in the interpretation of a difficult lesion, this can also be explained (e.g., “The differential diagnosis includes carcinoma in situ and high grade dysplasia, however the former diagnosis is favored due to the following…”).


The following material should be sent for an interinstitutional consultation:



• Slides relevant to the consultation (see below). It is preferable that these slides be reviewed before being sent, particularly if recuts are performed, to ensure that the original findings are present and that there are no new additional findings.



• The original pathology report.




• The reports of other consultations.



• A letter stating what materials are being sent and requesting return of the materials after consultation. This letter includes the address and phone number of the institution to facilitate the return of materials.



• Other reports, if relevant (e.g., hormone receptor studies for breast carcinomas if not included in the original pathology report).


Blocks need not be sent unless specifically requested. In general, blocks and slides should not be sent together to avoid the possibility of loss of all of a patient’s materials. If the second institution requests block(s) to perform special studies, only selected blocks should be sent or additional glass slides can be prepared and sent. If the lesion is small (i.e., seen in only one block) it may be preferable to have the original slides returned before the block is sent or to send unstained slides. In general, recuts and/or special studies performed by the consulting institution are not returned to the original institution.


It is preferable that only slides relevant to the consultation be sent. Due to the fact that second review is known to reveal errors in a small number of cases, it is important to focus such reviews on current medical treatment and not on potential medicolegal issues (see “Legal Consultations”). For example, review of prior prostate core needle biopsies after a diagnosis of prostatic carcinoma has been rendered may reveal a small focus of atypical ducts or carcinoma that had been missed. However, this is a legal and not a medical issue and would be better addressed as a legal consultation. Slides that need not be sent would include:



• Prior benign biopsies (unless specifically requested).



• Prior FNAs or core needle biopsies if there has been a subsequent excision with a concordant diagnosis. For example, it would be appropriate to send an FNA with a suspicious or malignant diagnosis if the subsequent excision was diagnosed as benign, but not if it was diagnosed as malignant.



• Irrelevant specimens (e.g., a prior cholecystectomy in a patient with lung cancer).



• Irrelevant slides (e.g., slides that would not have findings that would change current evaluation or treatment).


The choice to review or not review slides once they have been received by a second institution or pathologist is a controversial one and clear guidelines have not been developed. If the pathology is unrelated to the current disease or currently affected organ system, it is generally agreed that these slides need not be reviewed at the discretion of the pathologist, due to lack of medical necessity. Prior cytologic diagnoses need not be reviewed if the diagnosis was subsequently confirmed by a biopsy.


Slides on specimens related to the patient’s current disease should be reviewed. If certain types of specimens are not reviewed, there should be a general policy that would apply to all such cases (e.g., all prostate core needle biopsies prior to a diagnosis of carcinoma or all lymph nodes from breast cancer patients excised more than one year prior to consultation).


A report is generated by the second hospital. The cost of the consultation is usually borne by the patient or the patient’s insurance company.


All original slides, blocks, and the consultation report are returned to the original institution. If the reviewing pathologist wishes to keep original slides, the request must be approved by the referring institution.









LEGAL CONSULTATIONS


Requests from lawyers for materials related to a legal action may be in the form of a subpoena and often include a blanket request for all slides, reports, blocks, and wet tissue pertaining to the patient. The original slides are considered legal evidence. Provision of this material may be difficult for pathologists, is often irrelevant to the case, and may also be requested by the opposing lawyers. Since these materials constitute the patient’s medical record, it is not in the patient’s best interest that this entire record becomes sequestered as legal evidence. Such materials may not be returned after the legal action is finished. In addition, pathologists can be held liable for loss of such materials unless specifically ordered by a court to release them.


It is preferable for the pathologist to discuss the case with the lawyer to determine the actual material necessary for the legal evaluation of the case. In some cases, it may be arranged for the materials to be reviewed at the original institution. This is recommended in cases in which the material is irreplaceable (e.g., cytology slides).


Reimbursement can be requested for the cost of reviewing and retrieving slides and for making new slides if necessary. These requests may or may not be honored by the requesting law firm.


It may be preferable to contact the insurer of the pathologist or institution before sending out materials. This is particularly true if the institution or physicians associated with the institution are named in the lawsuit.


Pathologists may be asked to be expert consultants for legal cases. In general, a pathologist makes an agreement with a law firm to review slides and possibly offer testimony in court or as a deposition. The pathologist may be asked to offer an expert opinion on issues not generally addressed medically. For example, a typical issue in failure to diagnose breast cancer is “retrognosis” (trying to determine the probable size of the cancer in the past) as opposed to the typical medical issues of prognosis.


It is inappropriate for a patient, clinician, or pathologist to request review of a case for legal reasons as an institutional consultation. Such consultations are intended for review to guide patient care. Legal consultations are typically handled as personal consultations to a specific pathologist and billed to the legal firm.









REVIEW FOR RESEARCH OR TREATMENT PROTOCOLS


Pathology materials are sometimes requested as part of a research project or a treatment protocol onto which the patient has been enrolled. It is the pathologist’s role to balance the best interests of the patient with the need for medical research.


Blanket requests for all slides and blocks to be stored permanently as part of a research protocol are generally not in the best interest of the patient and may also interfere with other equally valid research projects. It is usually unknown how quickly such materials could be made available for patient care. In addition, if the project is terminated there may not be funds to ensure the return of all the materials collected just as research projects rarely provide funds for the collection and sending of such materials.


The following guidelines are suggested:



• Recut selected glass slides are preferable to releasing original material. Slides appropriate for the proposed study can be sent (e.g., unstained tissue on coated slides for immunoperoxidase studies). The researchers will need to address the appropriateness of such materials for their studies (e.g., possible loss of antigenicity in cut slides over time).



• If blocks are released, a time limit should be imposed for return of the block. The researchers may make recuts but should not exhaust the tissue in the block.



• Release of paraffin blocks for “permanent” storage for possible future studies is, in general, discouraged, unless multiple blocks demonstrating the pathologic lesion are available. For example, new markers relevant to current treatment of the patient (e.g., HER-2/neu immunohistochemistry for eligibility for Herceptin treatment) may require the ready accessibility of paraffin blocks.



• It may be possible to take cores of tissue from a block for the preparation of tissue arrays, but to leave sufficient tumor tissue in the block should additional studies be required. The original pathology department should be contacted before using blocks for such a purpose.


There are also evolving issues of patient confidentiality with regard to their material being used in research protocols. It is necessary for materials to be coded to prevent identification of the patient unless the patient has given their informed consent. It is possible to remove patient identifiers from pathology reports.4 In some cases, there may be ethical issues as to revealing or not revealing new information discovered during examination of cases as part of a research protocol (e.g., gene carrier status, previously undetected lymph node metastases). These issues should be addressed in conjunction with Human Studies Committees prior to the start of a research project.









RECEIVING CONSULTATION MATERIALS


All materials received for consultation must be documented. This is important both for evaluating possible discrepancies in diagnosis due to review of different materials and for appropriate return of the materials.


The materials received are checked against the letter stating the materials sent by the other institution. Any discrepancies should be resolved by calling the original pathology department.


All slides and blocks must be accompanied by the corresponding pathology report to ensure that the slides correspond to the correct patient. In unusual circumstances, if the original pathology report is unavailable (e.g., slides received from another country) the circumstances in how the slides were received and the name of the person confirming the identification of the slides should be documented.


The name and birthdate (or age) of the patient is checked for each set of slides. Sometimes hospitals send all specimens from patients with the same name. Failure to detect such errors can result in significant errors in diagnosis and treatment.









SENDING OUT SLIDES FOR CONSULTATION


Pathology departments frequently receive requests to send slides to other locations. The reason for the request must be clearly stated, as this will determine the types of materials sent (see specific recommendations above).


When slides are sent, they should always be accompanied by the original pathology reports and other outside consultation reports on the same material. This should include information as to how the consultation should be billed. In some cases it may be appropriate to send additional information such as operative notes, radiologic reports, electron micrographs, etc. If the patient is seeking a second opinion, it is often preferable to have the clinician request the slides so that the slides can be forwarded to the consulting pathologist with the appropriate clinical history and the reason for consultation.


Slides must be sent in appropriate packaging, preferentially in a plastic slide holder (packed so that the slides do not rattle) placed within a cardboard box or tube with supporting packing to ensure their safe transfer to another institution. Dr. P. P. Rosen has published useful suggestions.5









SIGN-OUT OF CONSULT CASES


The headings give the name of the original hospital, the city, and the state. The specimen headings, in general, should be whatever the original hospital used. Include the surgical number and the date. Specify that slides were received and paraffin blocks if they were recut. For example:



Consult slides and paraffin blocks from Central Hospital, Someplace, NJ:




Bezoarectomy and pyloroplasty (S04-1261; dated 3/10/04):



In addition to the diagnosis of the tissue on the slides, the final report should also include the types of information listed below. Although the original surgical pathology reports should be kept on file they are often more difficult to access than the consultation pathology report. In addition, the original report may not be readily available to clinicians or other pathologists later reviewing the case. Therefore, all information of pathologic importance should be abstracted from the original report and included in the consultation report (either in the gross description or final diagnosis).



• Prognostic information from the gross description should be included (e.g., size of tumor, number of lymph nodes examined, etc.).



• If the slides are from a large resection, a brief description of the specimen (derived from the original gross description) is helpful. For example:


“According to the original surgical pathology report, the specimen consisted of an ‘ovoid tumor mass’ (7 cm in greatest dimension) with focal areas of necrosis and hemorrhage which was covered by ‘a few strands of connective tissue and muscle.’”







• Information included in the original report, but not documented by the slides received, should be mentioned but with a disclaimer. For example:


“According to the original surgical pathology report, four of five axillary lymph nodes were involved by metastatic carcinoma (slides not received for review).”







• Any additional information of pathologic importance provided in the consultation material (e.g., results of electron microscopy, immunoperoxidase studies, etc.) are included with a statement as to whether or not they were reviewed here. For example:


“According to the original surgical pathology report the tumor cells were immunoreactive for S100 protein and melanoma specific antigen (HMB-45) and negative for keratin (CAM 5.2) (slides not received for review).”




“According to the original surgical pathology report the tumor was sent for estrogen receptor analysis (positive at 100 fm/mg) and flow cytometric analysis (DNA index 1.9, S-phase fraction 22%).”







• Review of special studies (e.g., histochemical stains and immunoperoxidase studies) that are interpreted as part of the consultation must be documented. For example:


“Immunoperoxidase studies performed at the original institution on formalin-fixed tissue and reviewed here reveal that the malignant cells are immunoreactive for cytokeratin (AE1/AE3) and not immunoreactive for S100 and leukocyte common antigen, supporting the diagnosis of metastatic carcinoma.”







• If there is a discrepancy with the original diagnosis, it is helpful to provide information as to why this occurred (e.g., due to additional levels, special studies, or different diagnostic criteria – see “Institutional Consults”).



• If unstained slides and/or paraffin blocks are received and additional studies are performed, this is specifically documented:


“Immunoperoxidase studies on formalin-fixed tissue performed on recut sections reveal that the malignant cells are immunoreactive for S100 and HMB-45 and are not immunoreactive for cytokeratin (AE1/AE3) or leukocyte common antigen, supporting the diagnosis of metastatic melanoma.”
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DEPARTMENT OF PATHOLOGY
REQUEST FOR RELEASE OF PATHOLOGY SPECIMENS

Patient name: Date:
Surgical Pathology Number:
Name of person requesting specimen:

Name of person authorizing the release of the specimen:

Type of specimen:

Specimens received by the pathology department are examined and sampled for diagnosiic purposes.
Specimens are normaly held for two weeks and then disposed of by incineration. Requests for return
of specimens must be made at he time of surgery or within two weeks.

Risks involved in handling pathology specimens

Pathology specimens consist of human tissues and/or prosthetic materials that have been in contact with
human tissues. Although the specimen has been placed in an impermeable container, these tissues and
‘materials may constitute a health hazard and must be handled and disposed of properly as described below. If
you wish to discard a specimen, you may return it o the department for disposal.

Uniixed tissue (e.g. amputations, placentas): Unfixed human tissue potentialy harbors infectious agents such
as hepatts B virus and the human immunodefciency vius (HIV). Tissue must always be handled with
proteciive gloves and must not be allowed to contaminate surfaces. It is sitongly recommended that such
specimens be handled direclly and exclusively by a designated funeral home. Appropriate disposal is by burial
orincineration only.

Fixed tissues (e.g., appendis, gallstones): Formalin s a fixaive that willinactivate most infectious agents but il
not destroy the agent responsible for Creutzfeldt-Jakob disease. Tissue must aways be handied using
protective gloves and must not be allowed to contaminate other surfaces. Tissues must be disposed of by
incineration.

Formalin is a toxic respiratory irrtant and potential carcinogen. It should never be inhaled, ingested, or allowed
to come into contact with skin or mucosal surfaces. The container must be kept away from chikdren and pets.
Containers must only be opened in well-ventiated sites. The fixed specimen may have been washed, but small
amounts of formalin may remain in or on the specimen.

Synthetic materials (e.g., orthopedic hardware, breast implants): This material may have been cleaned of all
r0ss blood and tissue fragments but must be handled with caution. It is recommended that these materials be.
kept in a protective container and only handied using gloves. These materials should be disposed of by
incineration.

1 have read and understand the information provided above and accept responsibility for handling and
disposing of the requested specimen appropriately.

Signature. Date

Relationship to patie
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