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Introduction
The Gross Room is the area where pathology specimens from the operating rooms are
transferred for pathological review and analysis. Thus, it serves as the bridge between the
surgeon and diagnostic surgical pathologist in that a correct diagnosis or treatment of a patient
depends upon the proper handling and processing of the specimens of tissue transferred to this
very busy area. With the many new approaches to the management of Gross Rooms, including
increased ancillary testing, the increased collection of tissues to support research, and new
health care regulations such as HIPAA, it is useful to review the basic function and management
of the Gross Room.

Gross Room Personnel
Anatomic pathologists are physicians who are trained in diagnosing disease based on gross
and histologic examination of tissues. Anatomic pathologists are certified by the American
Board of Pathology and in addition to their training for primary certification, often have
additional fellowship training in surgical pathology or another pathology subspecialty (Bennett
2006). Surgical pathologists deal with many types of tissues and numerous specimens on a
daily basis and each of these specimens must be evaluated carefully no matter how large or
small the specimen. An accurate diagnosis by the pathologist cannot be rendered other than by
handling and processing each specimen with great care with attention to proper specimen
identification. The pathologist plays a vital role in patient care and his/her decisions are
essential to the patient’s clinical outcome. The pathologist is aided by several health care
professionals, including pathologists’ assistants and histotechnologists, and other gross room
technicians, who come from a great variety of educational backgrounds. Their diligent work
with the pathologist is also critical to a correct diagnosis. Each must pay close attention to the
details of the specimen to ensure that the best diagnosis is rendered. Pathologists’ assistants
play an increasingly important role in the modern Gross Room. They are allied health
professionals with training programs accredited by the National Accrediting Agency for
Clinical Laboratory Sciences (NACCLS) and contribute to the cost effective management of
a pathology laboratory by working under the supervision of a pathologist to carry out tasks
such as specimen accessioning, obtaining clinical data, dissection and gross examination of
surgical specimens, preparing tissues for histologic processing, photography of specimens,
submission of specimens for special studies, and administrative and teaching functions (Neri
and Keshgegian 1986; Enriquez and Kelly 1991).
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Specimen Identification
Most institutions have their own unique way of specimen identification giving each patient
and tissue unique accession numbers which usually include the year the specimen was collected
with varying prefixes for different types of specimens. For example, S06-1245 might represent
the 1245th general surgical pathology specimen received in 2006. If multiple specimens are
received on the same patient from the same operation/procedure, all specimens from one patient
are usually given the same number followed by a numerical or alphabetical designation. For
example, S05-20024-B3 may represent the third aliquot (tissue block) of the second tissue
specimen received from the 20024th specimen collected in 2005. The specific number and letter
designations for each case, specimen, and tissue sample will be used to label tissue blocks and
the histologic sections obtained from them. Other letter prefixes might be used to designate
the type of specimen, such as DP for dermatopathology specimens and G for gynecologic
pathology specimens. These unique numbers are usually assigned by the pathology information
system and to some extent the format may be determined or limited by the system in use.

The most important step in specimen handling is the correct identification of the specimen(s)
with unique numbers so that an accurate link between the specimen and the patient from whom
the specimen was removed is maintained. Each specimen container should include the patient’s
name with age (birth date), a medical record number along with matching paper work (e.g., a
surgical request form). These labels must be consistent and should be on the container so that
the labels cannot be separated from the specimen (e.g., labels should not be attached just to the
top of the container). The surgical request form provides the actual request for pathological
services and the required relevant clinical history of the patient. Any discrepancies in specimen
identification/labeling (e.g., a medical record number that does not match the patient name or
a surgical request form which does not match the specimen) must be resolved with the clinician/
surgeon or a supervisory nurse prior to processing any specimen and the discrepancy should
be noted on the request form. Misidentification of any specimen can result in failure to make
a proper diagnosis on one or more patients, incorrect treatment and possibly legal action. In
one large study of medicolegal claims reported by an insurance company, misidentification of
specimens accounted for 59% of identified operational errors (Troxel 2004). Since pathologists
can easily differentiate different types of tissue histologically, most cases of misidentification
are noted early and corrected prior to release of the pathology report. Problems arise when
similar specimens are misidentified as can occur when tissues of the same type are accessioned
sequentially. These errors most often involve breast and prostate biopsies (Troxel 2006). When
possible, laboratories should avoid accessioning and grossing specimens of the same tissue
type consecutively. This may not be possible in specialty laboratories or when large numbers
of specimens arrive from a single specialty clinic at one time.

Most Gross Rooms currently use bar codes to identify specimens and hence reduce the chances
of incorrect identification of specimens. Scanning the bar code permits the pathology
information system to provide all needed patient information including name, age, sex and
race/ethnicity. The basic demographics of age, sex and race/ethnicity are especially important
in that diseases may vary with these demographic parameters such as osteosarcoma,
retinoblastoma, colorectum, and melanoma (Manne et al. 2000).

When the labels of specimen containers contain patient identifiers such as name, initials,
hospital number, surgical pathology number, etc., these containers constitute a source of
protected health care information as per HIPAA (Anonymous 2002). All gross room personnel
should be educated as to the importance of confidentiality regarding patient information which
they encounter. Thus, pathologic specimens constitute both a potential biohazard as well as
source of confidential medical information, and they should be disposed of appropriately.
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Gross Examination of Specimens
Grossing of a specimen should proceed only after a decision is made on how the specimen
should be processed; this is based on the specimen as well as the clinical history provided on
the specimen request form. For some tissues, such as parathyroid, the gross parameters of size
and weight may be more important than the histologic findings in determining the correct
diagnosis (Bell 2005). Tissue specimens may range from tiny biopsies to large complete
resections. They may be small pieces of bladder, bone marrow, breast, or larynx. These can be
unidentifiable as to anatomic site; therefore gross descriptions are very important. The number
of fragments must be documented, the type of biopsy, e.g., shave, needle or core biopsies, and
whether the specimens represent tissue or even foreign material. In processing the contents of
a container, one should record the number of fragments and try not to use terms such as multiple
or numerous. If one sees only a few fragments, the dimensions of each can be specified. This
will help in sign-out to ensure all tissue has been examined histologically. The features of the
biopsy should be recorded for color and consistency and it should be noted if these appear to
be tissue or other material such as mucous or blood clot.

In processing tissues, especially if they are fresh, the tissues should never be placed on or be
placed in contact with dry, absorbent material. Dry paper towels, sponges, or cloth towels
immediately desiccate tissues and desiccated tissues lose nuclear detail. This is especially the
case with hematopoietic tissues such as lymph nodes. Cut tissues on non-absorbent surfaces
(e.g., metal or plastic) or wet paper or cloth moistened with physiological saline.

The Concept of Stage in Gross Pathology
For malignant processes, it is important to understand the concept of “stage.” In general, stage
represents the extent of a neoplastic process in a patient. The range of stage is from Stage 0, a
pre-invasive neoplastic process, e.g., in situ carcinoma within a colorectal adenoma, to Stage
IV, a distant metastasis, e.g., colorectal metastasis to the liver. The subcomponents of stage
are the local characteristics of the primary tumor (tumor size and local features of spread),
designated, pT; the extent of metastases to lymph nodes (pN) and the state of distant metastasis
(pM). The stages were originally derived to aid in predicting the clinical outcome of specific
cancers, but actually are more of a measure of time of progression of the neoplastic process
and are used clinically to determine appropriate therapy. Molecular biomarkers are more and
more likely to replace stage in determining prognosis; however, it is essential that the gross
processing of specimens permits the accurate pathological staging of neoplastic lesions. The
American Joint Committee on Cancer has developed the staging criteria for malignancies of
all organs, and the AJCC Staging Manual is used to determine stage for all cancers in the United
States (AJCC 2002). For example, in the case of colorectal cancers the following considerations
apply: pT is a measure of the depth of invasion of a tumor into or through the colorectal wall
and into adjacent tissues; pN is a nodal metastasis of the tumor (pN0 = none, pN1 = 1–3 nodes
involves, and pN2 = 4 or more nodes involved). pM indicates whether or not there are distant
metastases. The pathologist frequently cannot determine pM unless the surgeon biopsies distant
lesions; however, the dissector should carefully identify lymph nodes since pN > 0 changes
the stage of the lesion.

Evolving Concepts Regarding Lymph Node Involvement
For malignant processes which metastasize via lymph nodes such as breast, colon, and
melanoma, the concept of monitoring spread of the tumor using metastasis to sentinel lymph
nodes has evolved. The sentinel node is the first lymph node draining lymphatic fluid from the
tumor, and therefore if tumor cells are metastasizing through the lymphatics, the sentinel node
is usually the first lymph node involved. The sentinel lymph node is identified by
lymphoscintigraphy which involves injecting the tumor with dye and a radioactive isotope.
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The radioactive dye travels to the sentinel node which can be detected by color change and/or
by gamma probe (Hunt et al. 2002; Bertagnolli et al. 2004; Thompson and Uren 2004).
Processing of sentinel nodes varies from institution to institution and depends on site of the
primary tumor. General recommendations are to serially section the nodes for histologic
processing and examine multiple levels histologically. In some cases immunohistochemical
stains may be used to highlight small foci of tumor within sentinel nodes (ADASP 2001; Hunt
et al. 2002; Bertagnolli et al. 2004; Rivera et al. 2004; Spanknebel et al. 2005; Redston et al.
2006).

Additionally, data are emerging regarding the minimal number of nodes which should be
examined in order for nodal status to be determined accurately. Current data suggest 12 lymph
nodes should be considered the minimum acceptable harvest from a colorectal carcinoma
specimen for adequate staging (Compton 2006). Of course, the standard is that all nodes that
can be identified should be submitted from such specimens. Clearing agents may be useful in
grossly identifying small mesenteric lymph nodes embedded in fat.

Gross Description and Dissection
Most institutions have developed standardized formats for dictating the gross description of
specific specimens/lesions. Additionally there are several reference texts with protocols for
grossing specimens of all types (Westra et al. 2003; Lester 2005), guidelines from the
Association of Directors of Anatomic and Surgical Pathology for many organs(ADASP
1995a,1995b,1996c,1996b,1996a,1997,2000a,2000b,2001,2003,2005), and excellent
independent reviews on the approach to gross dissection and description of specific organs
(Young and Castro 2002; Young et al. 2005). In following such formats of gross description,
it becomes fairly clear how specific specimens are to be grossed in order to match their
dictation. However, dissecting a large specimen can be confusing. If proper orientation is not
achieved, the specimen could be grossed incorrectly, margins may be confused, and inaccurate
diagnoses rendered. Thus, use of drawings and photographs to indicate the source of sections
can be useful. Similarly, it may be useful to contact the surgeon/clinician to ensure proper
orientation of complex specimens. It is important to remember that each specimen no matter
how large or small should lead to a further treatment or cure.

There are seven major components in processing a gross specimen:

1. Reliable and rapid transfer of the specimen from surgery to pathology

2. Accurate identification of all specimens

3. Accurate description of original specimens

4. Accurate description of additional specimens received from the same patient -
operation

5. Recording normal and abnormal features of the specimen including markers (e.g.,
sutures) which orientate the specimens.

6. Special studies requested and/or needed

7. The location from which specific sections of tissue are taken for histologic evaluation

If and only if specimens are properly grossed, can a surgical pathologist expect proper
processing. In today’s busy medical care system, it is not only the pathologist but also residents,
pathologists’ assistants, and trained histotechnologists who may be grossing specimens; all
work together to achieve a common goal of optimal patient care.
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General Approaches to Common Surgical Specimens
Small Biopsies—Very small specimens should not be cut or bisected while fresh because
the accurate cutting of fresh specimens can be very difficult and an irregular cut may cause
problems in embedding. Small specimens must be processed either in cassettes with a fine
mesh, or in lens paper or a “tea bag” so that the specimen cannot be lost in processing, especially
during the transit of the cassette through the tissue processor (Figure 1). Sponges are an
alternative, but the sponge may dry tissues and tiny fragments of tissue may dry, harden, and
stick to the sponge. However, if the biopsy is large enough, such as a colon or skin biopsy,
processing the specimen using sponges may help with orientation. For all processing aids,
make sure the papers and sponges are wet with the fixative of choice.

Dermatologic Specimens—Skin specimens, both biopsies and resections, represent some
of the most frequent and surprisingly complex specimens regarding attention to detail received
in the surgical pathology gross room. In the gross examination of dermatology specimens, four
major issues should be considered. These include size in that the dimensions of some specimens
may be small, so great care should be taken to prevent their loss either during processing and
embedding or after inappropriate embedding. Second, specimens require careful orientation to
determine the depth of invasion of specific lesions and the margins of resection. Core biopsies
deserve special attention to cutting and to orientation because it may be difficult to visualize
some lesions on core biopsies, so the. Pigmented lesions may represent melanomas so they
should be processed carefully to demonstrate the maximum thickness of the lesions.

Dermatology specimens may be excisional biopsies, shave biopsies, core biopsies, re-excision
specimens, or specimens that represent a complete excision. Each type of specimen should be
handled differently. As with other small biopsies, very small specimens of skin should not be
bisected; instead, the whole specimen should be embedded in total on edge. The personnel
handling the grossing of the specimen should note the small dimensions of the specimen on
the gross sheet and should note that the specimen was embedded on edge.

Punch Biopsies: Punch biopsies usually are taken of a larger lesion or of a diffuse inflammatory
or other disease process. The punch biopsy should be taken so that the center of the punch
biopsy is the lesion of interest. Thus, for larger cores, e.g., ≥4mm, the biopsy should be bisected
eccentrically, perhaps 2/3 and 1/3 and the specimen embedded totally with cut surfaces down.
This permits the initial paraffin sections from the specimen to sample the center of the core
and ensures lesions at the center of the core are not missed. For small core biopsies, ≤ 2mm,
bisecting the core may damage it (e.g., the surface epithelium may be lost) so that such cores
are embedded totally without cutting (Figure 2). Occasionally large punch biopsies may be
submitted in total on edge (as with bullous lesions) or even en face as in the case of alopecia
studies.

Shave biopsies: Shave biopsies are usually obtained to remove and/or sample specific lesions
of the skin. Frequently, after the lesion is “cut away” the base of the lesion is treated further,
for example, by cauterization. Thus, even if the lesion extends throughout the shave biopsy,
the lesion may have been treated effectively. Nevertheless, shave biopsies are not equivalent
to excisional biopsies. Depending upon the size of the shave biopsy, it may be bisected, trisected
or cut into more sections. In general most specimens of skin or other relatively thin epithelial
surfaces should be cut so that all aliquots are easily embedded on edge (Figure 3).

Great care should be taken with any pigmented lesions of the skin. Although excision rather
than shave biopsy is the method of choice for surgical removal of melanomas, sometimes
melanomas are removed by shave biopsies. Because the width of the melanoma and depth of
invasion are of prognostic importance, the shave biopsy should be processed to demonstrate
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the thickness of the lesion. Great care should be taken to cut the specimen eccentrically so that
the thickest part of the lesion can be evaluated.

Skin Excisions: Excisional biopsies or wide excisions of the skin or other epithelial surfaces
(e.g., oral mucosa) are obtained to ensure the lesion of interest is removed completely and
correctly diagnosed. Excisional biopsies may be orientated using sutures, dyes, or other means.
When the specimen is orientated, the margins should be taken and labeled with respect to the
orientation and the margins should be marked prior to grossing with indelible ink. This will be
useful if a tumor comes close but does not involve a margin. It also is useful to draw or
photograph the specimen to maintain a record of orientation (Figures 4 and 5).

Re-excision Specimens: If margins are involved by tumor at the initial excision or for close
margins for melanomas, the original area of the lesion may be re-excised. In such re-excisions,
the area of the scar is of interest as are the new margins. In the case of a diagnosis of melanoma
via biopsy, a wide re-excision is performed even if the margins of the original excision are
histopathologically free of tumor. Re-excision is performed because there is rapid and
extensive radial spread from the original primary tumor and this radial spread may not be
observed in the original description of the lesion. The radial spread may even produce satellite
lesions. In all re-excisions, the scar is evaluated carefully to determine if residual disease is
present. Similarly, the new margins are evaluated carefully for both surface satellite and
metastatic lesions.

Non-Skin Specimens
Excisional Specimens: Excision specimens from areas other than skin may be quite complex.
In most cases, depth of invasion is important as well as determining the overall size of the
tumor. Other features to evaluate are involvement of lymph nodes, metastases to peritoneal or
pleural surfaces, invasion of bones, depth of invasion into walls or through walls, and
involvement of the surgical margins. It is critical to understand the orientation of the specimen
including determining what are the true margins of the specimen. Also, one should understand
the disease process as it is important to know the pattern of metastases and how various cancers
typically cause the death of patients. For example, breast cancer typically metastasizes to local
lymph nodes prior to spreading to bone and/or brain which are typically terminal sites. In
contrast, while colorectal cancer also metastasizes to local lymph nodes, metastases to the liver
result in patient mortality via liver failure or by peritoneal metastases and subsequent intestinal
obstruction (Figure 6). Ovarian epithelial cancers also kill patients via peritoneal spread,
malignant ascites and intestinal obstruction but rarely do ovarian epithelial cancers metastasize
outside the peritoneal space (abdomen and pelvis). Understanding the disease process permits
the characterization of such features of the specimen which are important to the disease process.
Thus, the importance of identifying peritoneal implants or malignant cells in peritoneal fluid
in women with ovarian cancer becomes clear.

Colorectal Carcinoma—An adequate pathological examination of an adenocarcinoma of
colorectum should involve orientation of the specimen using markers such as suture placed by
the surgeon or anatomic markers such as ileocaecal valve and appendix for cecal resections
(Figure 7). Margins, including resection margins and the peritoneum beneath the tumor should
be examined for tumor involvement. The size and depth of tumor invasion, especially invasion
into adjacent tissues, and all lymph nodes and areas of peritoneal involvement should be
evaluated. At least two sections and one section per cm of tumor size (up to 5 cm) including
the area of deepest invasion should be taken to determine the histopathology (cellular grade)
of the tumor.
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Breast Carcinoma—In ductal carcinoma of the breast, similar parameters of stage including
location, size, skin or nipple involvement, and marginal and nodal status are important in
determining prognosis. Additionally, biomarkers such as estrogen receptor (ER) and
progesterone (PR) status, proliferation (Ki67-MIB-1) and p185 erbB-2 may also be important
in determining prognosis and therapy for a particular patient. These markers may be affected
by the method and length of fixation, and it is important at the time of grossing to be aware of
these issues (Arnold et al. 1996; Arber 2002; Selvarajan et al. 2002; Hashizume et al. 2003).

Lung Carcinoma—Another common cancer encountered in surgical resections is non-small
cell lung carcinoma. Small cell carcinoma is unsually diagnosed by biopsy and treated with
chemotherapy rather than with surgical resection. In grossing lung carcinoma, in addition to
tumor size and status of lymph nodes, it is also important to document whether the overlying
pleura is involved by tumor and to sample the bronchial margin (Figure 8). Careful examination
should be conducted to determine if there is more than one lesion.

Prostate Carcinoma—One of the major issues in evaluating prostatic adenocarcinoma
(PCa) is that PCa frequently cannot be distinguished easily from benign prostatic tissues on
gross examination. Also, PCa readily infiltrates benign prostatic tissue and adjacent tissues
(e.g., seminal vesicles). Thus, it is difficult to ensure that sections taken to demonstrate PCa
actually contain tumor. To insure adequate sampling, initially sections should be obtained at
multiple sites in each lobe. In addition, the extent of involvement of each lobe is an important
component of prostate cancer staging as is the extension of tumor beyond the prostate. Sections
should include the capsule which has ink applied to mark the margins. When the location of
the tumor is identified, additional sections can be obtained to further clarify the lateral margins.
Sections may be taken for research away from the margins. These can be held until diagnosis
is confirmed. Also, the quality control slides from the research specimens may be provided to
aid in diagnosis. Other margins include the bladder, urethra, vas deferens, and seminal vesicle.
Nodal involvement and bone involvement usually are evaluated before a radial prostatectomy
is performed.

Pediatric Specimens—The gross examination and processing of pediatric tumors also
requires special care(Debski et al. 2004). Because many pediatric tumors appear histologically
similar (small round blue cell tumors), they must be separated diagnostically based upon
ancillary studies (Devoe and Weidner 2000; Peydro-Olaya et al. 2003). Pediatric tumors are
rare and unless practicing in a specialized pediatric hospital, the personnel who staff the gross
room may not have experience with them, and may not be familiar with the required ancillary
studies that are usually necessary to aid in their diagnosis and to help in determining prognostic
factors. Ancillary studies may include immunohistochemistry, electron microscopy, flow
cytometry, cytogenetics and molecular genetics. Such studies also may be necessary to
determine therapy and/or to enter the patient into clinical protocols. These ancillary/special
studies may require fresh/frozen and/or specially processed tissues. Also, excellent
photography of the gross specimen is required with clear demarcations as to where specimens
are obtained for diagnostic examination and for ancillary studies.

Prior to resection, a working diagnosis should be made based on histology and demographics
of the patient, clinical presentation, laboratory results and radiographic features. An approach
to identifying ancillary studies should be developed, especially the requirements of special
studies needed for clinical trials under which the patient may be treated. Specifically, the
laboratories performing these special studies should be contacted as to optimal tissue handling.

Specific protocols developed by the College of American Pathologists have been published
for some pediatric tumors including hepatoblastoma, neuroblastoma, Ewing’s sarcoma, Wilms
tumor, retinoblastoma, and rhabdomyosarcoma (Albert and Syed 2001; Qualman et al.
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2003a; Qualman et al. 2003b; Carpentieri et al. 2005; Qualman et al. 2005; Finegold et al.
2006). (Devoe and Weidner 2000; Peydro-Olaya et al. 2003).

Gross Only Examination
Some specimens are not examined microscopically and therefore are only examined grossly
(Zarbo and Nakhleh 1999). Examples of non-tissue components include bullets, implants,
foreign bodies, etc., and in some institutions may include tissues which are unlikely to require
a detailed diagnosis (e.g., tonsils, traumatic injuries and incidental resections such as ribs, fat,
and vessels). For some non-tissue specimens, e.g., bullets, it may be necessary to maintain a
chain of evidence and there should be a written procedure to ensure a chain of evidence is
maintained as well as proper security during stroage. All organizations should develop
guidelines to deal with non-diagnostic specimens and these must be followed as well as rules
and regulations in accordance with CAP, JCHO, HIPAA, OSHA and any other regulatory
guidelines under which your institution may fall. In the case of tissues removed secondary to
traumatic injuries, photographic documentation of the tissues may be very important. The
requirements of institutions are quite variable; thus one should be aware of his own institutional
rules and regulations. These should be clearly documented in standard operating procedures
(SOPs) and all changes should be documented in SOPs before the changes are instituted.

Fixation
After grossing any specimen, the tissue must be placed in the appropriate fixative which usually
starts with a 10% dilution of concentrated formaldehyde (about 37% formaldehyde) which is
called formalin. This is buffered to a neutral pH to form 10% Neutral Buffered Formalin (NBF).
Fixation will preserve the morphology, minimize the loss of molecular components into
solution, prevent decomposition and autolysis, and to minimize microbial/fungal growth. 10%
NBF as well as most of the other fixatives used today maximize desirable properties and
minimize undesirable properties of the other microscopic examination of the tissue (Eltoum et
al. 2001a; Eltoum et al. 2001b). It is important to ensure adequate fixation by covering the
specimen with fixative that is at least 10 times the volume of the specimen. For bloody
specimens it may be necessary to replace the fixative as needed with fresh fixative. Fixatives
will penetrate very slowly, about 1mm per hour. In some cases when large specimens cannot
be sampled promptly, the specimen may sliced at 1 cm intervals and the specimen may be
covered with fixative plus fixative soaked gauze or cloth to help keep the surface dry and to
aid in penetration. On such large specimens, (e.g., brains) over a week may be necessary for
proper fixation, and allowing fixation for less time may render poor results on subsequent
processing of the tissue (Eltoum et al. 2001a; Eltoum et al. 2001b; Grizzle et al. 2001; Jones
et al. 2001). Thus, thin sections need to be cut as soon as practicable to speed fixation provided
the tissue is firm enough to cut. Subsequent to fixation, specimens are transferred for
processing, embedding, cutting and staining (Grizzle et al. 2001; Jones et al. 2001).

Biohazards and Gross Room Safety
The Gross Room and associated areas may be one of the most dangerous areas of the hospital/
university in which to work even though safety-risks and hazards have been minimized (Grizzle
and Fredenburgh 2001; Grizzle et al. 2005). Personnel in the gross room encounter physical,
infectious, flammable, toxic, carcinogenic, allergic, electrical and other risks that include cuts,
needle sticks, and chemical fumes.

Safety of an organization is the prevue of a safety committee which develops a safety plan that
is administered by a safety officer (Grizzle and Fredenburgh 2001; Grizzle et al. 2005). Each
institution has different safety rules based on the safety plan but the most commonly used in
all areas are as follows):
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1. Treat all specimens with universal precautions

2. Always wear gloves, aprons or disposable gowns as well as face masks, goggles, or
both when handling or processing tissue specimens

3. Clean all instruments with a disinfectant

4. Do not touch “clean” areas (e.g., telephone receiver) with gloves

5. Dispose of gowns, face masks or eye protection as well as gloves in a designated area
for proper pick up and/or disposal before one leaves any potentially contaminated
areas.

6. Wash hands frequently

7. Minimize skin exposures to chemicals as well as respiratory exposure to chemical
vapors; understand the toxicities of chemicals used in the Gross Room and in related
areas (e.g., tissue processors).

8. Have material safety data sheets readily available to all chemicals to which personnel
are exposed.

9. Understand and train personnel in all OSHA regulations concerning safety.

By following these simple steps, obtaining proper training in safety and following the
requirements of the safety manual, employees of a pathology department can minimize their
exposure to dangerous pathogens, chemicals, and other safety-risks. Training in safety also
may be necessary for non-pathology personnel who enter the gross room, especially janitorial
personnel. Safety for all employees should be the most important concern with any pathologist
or institution.

Obtaining Tissues to Support Research
To support future developments in clinical medicine it is critical that human tissues be available
to support biomedical research (LiVolsi et al. 1993; Grizzle et al. 1996; Grizzle et al. 1998;
Grizzle et al. 1999; Grizzle and Sexton 1999; Qualman et al. 2004). Such tissues usually are
obtained from the gross room. Tissues taken for research should never compromise the
diagnostic usefulness of the specimen. Most importantly, the margins of the specimen should
not be compromised by obtaining samples for research at the surgical margins. Similarly,
measurements of the thickness of the pigmented and other neoplastic lesions should not be
compromised. Thus, for small lesions, one may be limited to obtaining small samples away
form the margins but toward the edge of lesions. This should not be a difficult or time
consuming process.

In obtaining tissues to support biomedical research, time after removal of the tissue from the
body is an important parameter (Huang et al. 2001; Dash et al. 2002; Jewell et al. 2002;
Spruessel et al. 2004) as is obtaining tissues which meet the needs of investigator experimental
protocols (size and quantity).

To supply tissues to investigators requires review and approval of the Institutional Review
Board (IRB) and review and approval by the HIPAA privacy board (Grizzle et al.
1996;Anonymous 2002). In general if the 18 HIPAA identifiers (e.g., name, social security
number, dates of birth and treatment, hospital number, surgical pathology number, etc.) are
not supplied with the specimen and associated medical information, the transfer is exempt from
HIPAA regulations. Similarly, if these identifiers are removed from the tissue specimen,
research by an investigator using such a specimen does not constitute “human research” and
such research does not fall under the common rule or the Code of Federal Regulations (CFR)
(45 CFR 46). However, such research proposals should be reviewed by the local IRB as well
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as the local Privacy Board to ensure they agree with the human subjects approach. In contrast,
if tissues are collected as part of a diagnostic archival collection and/or a separate bank to
support research, and the specimens are identified by any of the 18 HIPAA identifiers, the
tissue resource requires approvals by both the IRB and Privacy Board. Such approval may
require obtaining informed consent and HIPAA authorization or waiver of informed consent
and authorization.

Summary
This review is not intended to serve as a procedure manual for operation of a gross room; but
provides discussion of some of the more important issues related to the gross room function.
Each laboratory should develop written standards and standard operating procedures for their
gross room based on the types of specimens received, personnel involved in grossing, ancillary
testing performed, and involvement in tissue collection for research. Following standard
operating procedures will minimize risks and enhance ones ability to turn out the very best
results possible for patients who should always remain the primary concern.
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Figure 1.
This figure demonstrates some of the supplies that can be used for processing small
specimens.Panel A demonstrates a standard cassette used in tissue processing as compared to
a cassette with very small holes permitting fluid exchange but minimizing the likelihood of
loss of small specimens. Note that air bubbles may form in this type of cassette and air bubbles
may cause inhomogeneous processing of tissue. Panel B demonstrates the use of sponges in a
standard cassette and a “tea bag” to minimize the likelihood of specimen loss during tissue
processing.
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Figure 2.
This figure represents an approach to processing punch biopsies which are typical cores ranging
in diameter from 1mm to 5mm. The center of the punch usually represents the lesion. Small
punches (top) should not be cut, but should be embedded on their side because cutting prior to
processing is likely to result in missing the lesion. Larger punches (bottom) should be cut
eccentrically and both parts embedded, cut side down, to best ensure that the central lesion is
captured in initial levels.
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Figure 3.
This figure demonstrates one approach to a shave biopsy. Un-orientated shave biopsies usually
are not taken to demonstrate margins. A large shave biopsy can be trisected and embedded on
edge to best demonstrate the whole lesion.

Bell et al. Page 16

Biotech Histochem. Author manuscript; available in PMC 2010 July 14.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 4.
This is a photograph of a primary vulvar melanoma. Grossly, the lesion shows variable
pigmentation in an irregular distribution with focal polypoid tumor growth. Due to the irregular
borders in this specimen it would be essential to diagram on a photograph or drawing the
location from which sections are taken so that margins can be fully assessed and the exact
location of any positive margins can be effectively communicated to the surgeon. Also
important in this case is adequate sampling for measurement of maximal depth of invasion
which will determine the pT for the melanoma.
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Figure 5.
This is a photograph of a wide local excision of a large ulcerated basal cell carcinoma above
the ear. The specimen can be properly oriented based on the anatomic marker provided by the
upper ear. For this specimen, inking of margins and thorough sampling of the skin and deep
margins is necessary to assure complete removal of this large tumor.
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Figure 6.
Photograph of colonic carcinoma metastatic to the liver. Knowledge of the patient’s clinical
history and the natural history of disease are important for development of an appropriate
differential diagnosis at the gross level and in arriving at the correct final diagnosis.
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Figure 7.
Photograph of a primary cecal carcinoma. The specimen can be oriented based on gross
identification of the terminal ilium (far right), ileocaecal valve, and appendix if present.
Sections should be taken for histologic analysis to demonstrate the depth of invasion through
the wall of the cecum (pT) and marginal status, and the associated adipose tissue should be
carefully searched to find all lymph nodes for histologic examination (pN).
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Figure 8.
Photograph of an upper lobe non-small cell carcinoma. Staging considerations include the size
of the tumor, presence or absence of pleural involvement, and lymph node status.
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